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982237 Batension and Compressibility. Coefficients quid 
Vrkijam, ©(Zeits. Physik; pp. 458-468, 1926.) — he t 
rélation’ between these two coefficients. 


einberg., 
June, 1926 


- 12338)! Slow Transformations of Solids... 

suitimary of fifty-two previous pu 

is included; and is devoted. to. methodology, attempting, 


mation, should be, chosen whe 
chiding that preferably such kinds of deformation, sho 


‘conditions are illustrated. by, 
tefal ‘¢xtension accompanied. d trans 
§ work being quoted. The article with 
of on 


2239. 'Phisticity Metals. H.Shdji and X.Mashiyama. 
atid Cheri Meas. Papers, No. 57,--58., pp. 
1926" Tr first author gives a new. definition 
h differs from prévious definitions by: being quantitative. 
tha dened by the equation P= = dvjdw, the 
unit | the intensity of stress corresponding to the 
6. | ant the intcsity ofthe apie dimes 
“The order of ‘plasticity of common’ metals at, room, 
Pb,’ Sti, Aw, Al, The, plasticity, of dug 
with other metals, The ‘joint authors have determined, tl 


XxIx.—A.—1926. 
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plasticity of Pb, Sn and Cd at temperatures higher than a 

They find that the plastici ity increases very rapidly with the rise of tem- 
perature, and becomes very large at their melting-points. The elastic 
and becomes zero at their melting-points. Even though the plasticity or 


i e.g. Pb and Sn. 

2240. The Rotating Millstone. L.Lecornu. (Comptes Rendus, 182. 

pp. 1253-1255, May.25, 1926.) —The problem of the elasticity equilibrium 


te solution may be: teplacing the rectilinear genera- 
the fact that if an ellipsoid of revolution is turned about its axis so that 
the square of the between the equatorial and polar diameters may 
be 4A(3A + 2u)/(W+ By), are Lamé’s coefficients, 

, £2. ‘that the section comiptised between any. two 
capecatty when symmetrically Situated about the equator, is in a state, of 
elastic equilibriunt. The ‘previous investigation dealt with a plane mill- 
stone, and the’ present paper takes account of the additional modifica- 
tions required in an industrial machine for the central orifice through which 
the passes. The paper is and concludes 
with a diseussion the rapte limit. Me 


le Conditions the: Flow Limits: (Plasticity Condition). 
F. Schiéicher, '(Zéits. Math’u/ Mechanik, 6. pp. 199-216; June, 1926,)— 
\ critical survey is’ given ‘of the ‘hypotheses: previously proposed. for, the 
state, ahd thése are shown for the most part not to be in accord 
with ‘actual conditions. Consequently ‘the author submits a new hypo- 
thesis ‘which is in better agreement with the latest data of v. Karman, 
Béker ‘and Lode than’ that of Mohr, while supplying an explanation in 
cases wheré the latter is invalid. Advantages are also claimed over 
Beltrami’s proposals for ‘the elastic energy limits and especially for the — 
ifficulties which atise with building ‘materials having different limiting 


ai 

recession of Projectile, Bursio. “(Accad, Lincei, Atti, 3. 

. 599-603, M fetta 1926.)--A mathematical paper. It is proved that 


the ofigin:6f'the trajectory the velocity of precession is half that.of a 
“top top."* The velocity ‘of nutation is equal to the rate of change of direc- 
tic ‘of the trajectory in a vertical plane.” Ultimately the precession 

Ay Wh 


Lince, Atti, 3. pp. 463-468, April 18, 1926.)}—The solitary wave, 
bserved by Scott Russell, consists of a single elevation travelli 


682 
3 the elastic limit of a metal is greater than that of another metal at room- 
, but the author has shown previously (loc, cit..123, 1896, p. 96) that an 


in vertical planes, speed c:is intimately connected. with the maximuni 
Fhe-atithor studies the problem by the method of Levi Civita,-‘! 

Determination of Permanent Waves,” Mathematische Annalen, 93 (1925), 
and in the course of a mathematical discussion establishes a ratio whith is 


an 

A. Particular Class of of Solutions of: the Problem of the.-Civoular 
Ring. , Application to the Theory of Thick Circular Arches. R,Chambaud, 
(Comptes (pps. 1382-1384, June .7,, 1926.)—A theoretical 
mode, of determination of stresses and strains. in.a/ circular sing utilising 
the method employed the theory, of. Ribiére.. (ébid.,; 1889,, 561,; 
1901,.,.132,; 315), iis. developed and. applied to the.caseof a thick circular 
iS 
and .E,. Carafoli. . (Comptes. Rendus, 182.; pp. 1268-1270, 
May 25,,.1926,)—-The obstacle—a wing section, an illustration of which is 
given .in the original—is placed.in a narrow channel, 1 cm. by 26-5 cm,, 
with glass sides. A current flows along the channel, and the stream-lines 


o 2246. "Drag of an Aerofoit for Two-Dimensional Flow. A. Fage and 
Li J. Jones. (Roy. Soc?) Pfoc.! 111. 592-603, July: 
and | Williams have shown that the tlow around 'the central part ofan 
aerofoil; at: a sufficient distance from the walls, is approximately: two- 
dimensional, and G. 1. Taylor has shown that the drag)can probably be 
determined: with good accuracy from. observations of .total-head losses 
in the wake, provided these are meastiréd at a sufficient distance behind 
‘the ‘aerofoil: [s¢e, Abstract 439 (1926)]. | The authors have established this 
fact’ by direct measurement in the case sof an aerofoil of 0+6 ft. chord 
Sommerfeld. (Nature, 117. pp. 793-795, June:6, 
March, 1926, The following points are discussed: (1) The bearing of 
Stoner and Main Smith's modification of Bohr's scheme for the Periodic 
Table onthe X-ray spectra (2) two'laws showing how the inner quantum 
mumbers of the completed atoms in the unexcited state.indicate when, a 
sub-group of the table is completed ; and (3) the basic principle of chemical 
‘combination aga tendency to form conipleted sub-groups: The oecurrence 
of. the, two-shell or helium |type stable forminext’in importance to 
the eight-shell of.the inert gases is emphasised. | It. is suggested .that 
certain compounds,show that there is. a tendency to form. four-shells, 
_and crystallographic evidence is. advanced) in. support... The tetrahedral 
‘structures found for diamond: and carborundum are. also, observed: in 
-binary compounds of elements drawn one from. either side of, Column TV 
of the. Periodic Table. and removed: an.equal number of. columns from 
Column IV. It. is. presumed that’ the. mechanism of binding, in, these 
compounds will be the same as in the diamond, and in particular that 
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it will be non-polar. X-ray intensity measurements on ‘zinc ‘sulphide 


(2248. The Relation. to. Physies: of the ‘Notion.of Convergence. of Series. 
H. Jeffreys. (Phil, Mag. 2. pp: 241-244, July;:,1926.)-—It is well known 
that an infinite series may be useful in ovis om pure mathe, 
in ‘the Sense ‘defined in works pure mathentatics 
eit cradle generally realised that the converse is 
pie: a'seriés may be donVvergent and yet be totally useless for 
of ‘caltulatirig the valae of the function ‘represented. Converge 


available, where*the first few terms’ give’ a’ good ‘approximation ‘to 
the ‘fufiction. The definition of an asymptotic ‘ipproximatiofi’ is! nearer 
to the physicist’s needs than is that of convergence. 
atisen in connection with an approximate solution by Stoneley of the‘prob- 
lem ‘of the straining of the earth by bodily fotéés; that’ a finite Humber df 
terms thay be a good approximation to a function without’ being also'a 

mental of Stonleys method thereby 
mental ‘hypothesis of Stoneley’s/ method ‘being thereby: 


July 2, the: optical. properties ‘the 
perchlorates. of K, Rb, Co andi NHy;! the results:for the metallic 'salts 
show ‘a regular progression according to atomic numbers, ‘similar to that 
observed with the sulphates. The refractive indices are almost identical. 
The*molecular refraction of is «nearly the'same: as: that 
Of) RbCIOg! It sis “shown othat well-established 
series, if ‘one ‘member be: worked) out thoroughly by’ X-ray analysis, 
80 that the: ‘space-lattice, unit-cell dimensions and ! charactér: are 
fized with certitude, then the absolute cell-dimensions ofall” the 
the topic axial ratios. In this case the barytes group of minerals; the 
tes and: ‘thé permanganates of; thé ‘alkalis: form. stich series, 
and the! structure of barytes’has been thoroughly worked out by X-ray 
methods;' The author has calculatedd ‘the absolute cell-dimensions of the 
alkali perchlorates from the barytes values. The values this obtained ‘in 


2250, The Beryl, BeyAl,Si,O Bragg and 
J. West. (Roy. Soci, Proce, 111. pp. 693-714, July 2, 
‘of beryl; described in this paper, has some interesting’ features detailed. 
The ratio! of siticon to: oxygen ‘atoms ‘in the tholectle is that ‘of a msta- 
silicate}'nd other example of which has yet been completely’ analysed. 
‘Although the ratio of Si'to O isl : 3, no SiO, groups have been found; but 
instead an’ arrangement of oxygen atoms around a silicon atom’ of exactly 
the ‘conforniation as the groups SiO, in typical orthosilicates such 
olivine tind garnet.’ In this metasilicate the ratio of ond Si to three O's 
VOL. xxXIx.—a.—1926. revi 
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neighbouring groups, the stractiire forms ahintetmediatedtage between 
the orthosilicates» dnd“ the structures of quartd: and christobalite {see 
Absttact 454 (1926)], where every:0 is shared by Si atoms: ‘Thestracture 
has been analysed by quantitative measurements of the absolute intensity 
of X-ray reftectitin, {atetpreted by the formule which are valid for siipler 
cases,'and fo0nd to depend: on seven paraméters which are'claimed to be 
directly and accurately fixed. A Fourier analysis of electron distribution 
The Crs Wine Structure.of Anhydrite.. Dickson and 
W. Binks, (Philp Mag; 2. pp. -114-128,, July, crystals 
of, anhydrite; ;CaSQ,, were, examined; by..the, ionisation. spectrometer 
method ; intensities were compared directly or indirectly with a standard 
 fock-salt reflection ; the values obtained for the of the unit cell 
agree with, those published by Rime, Sehiebold during 
the investigation fairly well. The cell contains. four molecules, ans the 
space group seems to be that found by R,. H and S, namely, V, in 
‘considerations ‘show that’ the structare 
indbrrect; ahd arf inVestigatibn Of the possibilities the 
tint the'SO, group had oxyigens at the corner of rogular 
Observed’ are torisidered.” ‘Bach atom” is’ imnisdiately’ surrounded “by 
eight atoms, four at! 2:55 two at 2-43/Aand two at'2-47 AJ; the 
smallést “distance betweeh céntres is 3°68 A., and’ that 
between’ S atid’ O atom centres’ is 1°50 A.A’ figure ‘ih the original 
‘Shits ‘on th Deformation ‘of Tungsten’ 
2. pp. 280309; July, ¢ 
of previo ok seo Abstract 
pers Bey the recrystallised drawn tungsten wires 
at both atid 1000° K, which show’ intérnal ‘hatdening 
creasing rapidly at and then ‘proportidrial to ittcrease of stress. 


graphic dis altered by annealing. 
power’ wis ‘in’ the’ 

hg.” Mictostopi¢ examination’ cotifirms’ the ‘per 


at , but exhibits ‘profoutid 
é ‘experiments’ support the view that is 


2253 The Common W. ‘Bragg. 
(Nature, 118) pp. ‘120-122, July 24;'3926, Abstract of abbreviated 
tures delivered atthe Royal Insti, April and’ May; 1926.)—The lectures 
contained an account of the methods used and*the results obtained by 
the crystallogra examination 6f a number 6f organic substances such: 
ds” mercerised Cellulose, artificial and natural 


4 
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silks, chitin ‘from ‘snails and insects, the spines of the sea-urchin, also of 
rolled and drawn metals. all the above cases there isa tendency, 

Zéits. 27. pp! 378-379, June 1, 1926.)--Comments on Ott [Abstract 1248 
(1926)}. The calculations of Ott are baséd upon the assumption that the 
maximum measured distance between lattice planes indicates an identity 
period; arid that the first observed reflection is to be ascribed to (100), 
10) or (001). That assumption was by no means always justified ; thus 
‘the éase of aluminium method would yield the’ tinit telf 
12-8, whilst the actial volume’ was 67-6.) Ott tested” his method by 
Observations’ of ‘the umyléses (dit) tetra-, octo-), the lattice structure 
of ‘which was unkhown, and his method might give too large and too 


small valves for the upper limits: His calculations of cellulose fibres also 


2285. 4 4; Compasison.of the. Atomic. Weights,of Silicon from Different 
Sources,...P. L.. Robinson and H.C, Smith... ({Chem,Soc.; J. pp. 1262- 
1282, June,,1926,)---The authors havedetermined the densities of specimens 
of silicon tetrachloride prepared by them from. ferrosilicon prepared from 
local materials.in Sweden, France,,the United States and Canada, and of 
one .prepared from, pegmatite obtained in Scotland... The method 
purification is described, and was the same for each of the specimens ; 
it included a number of fractional distillations, the last of which. were 
conducted in a vacuum, The densities were determined by means of 
glass floats, standardised in bromobenzene, the temperature at which each 
of the ten floats used remained balanced im,the liquid being very accurately 
determined, The density of the bromobenzene was determined by the 
pyknometer method, at four different temperatures. Two of these, floats 
were used with each specimen of SiCl,, thus obtaining its densities at two 
different. temperatures, and from these the density at 20°C; was caleu- 
lated. The mean density for all the specimens was 1-481245, with an ex-, 
variation of.0; 000050, coefficients of thermal expansion were 
calculated and agreed closely together. It is concluded. that no 
256. The Element ¢ ‘Atomic Number 61 ; A. Harris, 
F, Yntema and B. §, Hopkins. (Nature, 117,.pp. 792-793, June 5, 
1926. )—Very, pure neodymium, atomic number, Z = 60, and. samarium, 
Z.= 62, were. prepared from monazite sands, and .it found that,in. 
the infra-red. aro spectra there were a number of identical lines, which, 
be,due to a small amount of a new element. , It did not seem pos- 
sible;to separate an element Z = 61 by fractional crystallisation. of. the 
double magnesium nitrate, and advantage was taken of the fact that 
the,erder of solubility of the bromates of the cerium group earths isthe 
reverse of that of the.soluble nitrates, which makes it probably. easier 
to, separate the suspected new element from neodymium by converting 
into bromate. After repeated recrystallisation two bands in the absorption. 
spectrum, which very. faint in the original neodymium, became 
stronger, these bands are ascribed 
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to Z = 6} they take their places in a more or less regular. sequence shown 
by bands of néighbouring elements ; by 
OT) a uit 
2267. Structure and the Magnetic Properties of Coordin 
Jackson. (Phil. Mag. 2. pp. 86-96, July, 1926.) 
Shows that Welo and: Baudisch’s treatment of the paramagnetic coordina- 
tions compounds isnot particularly successful ;, a satisfactory. account 
of the magnetic properties of atoms cannot, be given without 
the distribution of the: electrons ‘among the sub-groups of the different 
levels, The scheme proposed: by Bose is also discussed, and 
that that of Cabrera agrees with the known magnetic 
simple saltsof Cr+ ++, Fe+++,Mn++,Cot++, Fet++,Cot+, Nit+, 
there is for the sitfold: coordination,compounds of Cet tt 
and Nit?, dination cripounds of and 
cases. ‘It is not very satisfactory for the fourfold Ni compounds. 
author suggests that it is possible that the tendency of the Mg, sub-group, 
to be completed, as suggested by Cabrera, may not really exist, and gives 


reasons ; this may explain the properties of the fourfold. 
the distribution of the electrons in the M3, and Mg oe being the 


| tame in the €oordination compounds and the simple salts. A. 


4 2258. Atomic Mechanics. L.. Brillouin. (I. de, Physique et 1 
Radium, 7, pp. 135-160, May, 1926,)—A summary. and. presentation 
the essentials .of recent mathematical investigations, of atomic mechanics, 


9259. Characteristic Frequencies of Diatomic in 
Mechanics, E. Fues. (Ann. d, Physik, 80, 4. pp, 367-396, 
1926,)—The. author applies the methods of Schrddinger’s un 
mechanics to, determine, the frequencies of a diatomic qnaiernie, ‘in bott 
oscillation and rotation. He finds, that the new, theory indi 
(1). @,,continuous spectrum will, be produced, and (2) the 
quantum numbers’ as well as the.“ rotation quantum. numbers " 
of dealing with small;perturbations on the new theory.. This treatment 
is applied to the problem under consideration, and leads to the complete — 
formula of Kratzer for the band-spectra of diatomic molecules except 
that where ‘Kratzer “has integral quantum numbers, here half-quantum 

act 96 22 

“2260. Diatomic Molecules: (Zeits, Physik, 37, 
pp.’ 126+186,, 1926:)—-An empirical. expression; for, the 
constant: of HCl, HBr; CO, N, is tested. ‘Shown. that ‘Bohr's. diatomic 
model suits the above compounds. The generally: accepted, theory of 

2261. Muliiply Periodie Systoins it Quantum 
Physik, 37. 1-2. pp. 80-94, 1926.)-—The mew quantum: mechanics; 
unlike the old, has not yet led to a general methed for determining ;the, 
frequencies of the spectral lines, independently their! intensitiegc 
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systéms' the determination of ‘the frequencies, can. be, made; to. depend 
the introduction of a system of uniformising variables which correspond 
to'the ation tind ‘angle bles) and'w, in the earlier theory. . Imcarder 
to Sbtdin this éystem of uniformising variablés,, the author defines. an 
action “funttion identifies the I's with) the: moduli, of periodicity 
of' this’ function.’ The treatment is ‘analogousto. the classical theory of 
action arid’ aligle ‘variables. .The method is applied to the linear.oscillator 


and the hydrogen ‘atom,’ with and ‘without relativity correction. The 
is Confirmed, 


29629 Drag som thie E thir.” ‘Mineur Rendus, 182. 

. ‘127621276, May 25, that.if we wish to’ explain 

fichelson’s txperiment by the hypothesis ofa: partial drag on the thes 

the eafth we must admit’ that the density of the ether varies-at least 

mis oruditient 

9963. Miller's Ether Drift! oO. Lodges. 11% 

p- 854, June 19, work on ether drift is 

‘The results obtained establish ‘the. acvepted 

that the motion of the eartk in its fails to give any but 

residual and doubthil ether “drift effect.’ Whether the results indicate a 

t of the sélar systémi in a direction approximately notmal tothe plane 

ecliptic, as suggested by Miller, remains to be discussed [see Abstracts 


9 . Ss. G. . 
2488,(1925) end 2025 (1926)). 


2264. Either ©. Miler 117: p\806, 
June 1926.)—Miller supplertients’ the’ retnarks ard ‘replies to 

ies ot Lodge precetlirig It is ‘contended ‘that thé 

‘effects are not attributable to distutbances!’ The reported effect 

:present in every single obserVatibn ; it is ‘hot' related! to the instrument 

or its. tobe directly ‘related’ to’ a ¢osinical 


Confistent With the observations 

3q9929 simotsii: t6 of Slosriot 


"2265; thar Drift Experiments. Thirring.- 
pp. 81482, July 17, 1926.)—The ‘author: considers: that’ Miller's) observed 
displacements of the fringes in his ether drift experiments are not attribu- 
table to any’ cosmic catise, aud that’ the assumption; on the: the 
résults, of thé existence-of an ether drift of/constant direction towards 
certain ‘point of ‘the ‘heavens is unjustifiable. The observed idisplacements 
may be to local disturbances [see Abstracts 2438 (1925) 
(1926) ‘the two preceding’ jon “i 


2266. Waves of eee of the Second Order in an Rinstelnion : 
World)? Mineur. | (Comptes) Rendus,; pp: 1824183, 19, 
1926.)—-It’ is' shown that in an ‘Binsteinian universé ‘an absolate: dis- 
odtitinuity"is propagdted’ with the yelocity of light.: a! aniverse.fios- 
sessing of the:séeond order conserving; 
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symmetry ‘the: universe’ not! propagated) Thus the orily’form ‘of 
ds* compatible with spherical symimetry in’ which the g,,'s depend upon 
is that derived by Schwarzschild ; outside ‘a pulsating sphere ds* has 
the same form if the sphere were atest. POF x “OLY. S. 
2267. ‘of {the Theory of} Relativity to Atomic ond Moleculay 
ide:oDond@er (Comptés ' Rendus;*' 182, 1380-1882, 
‘4, 1026.)—The telativistic-statistical theory of atomic and molecular 
systems: is'-very ‘briefly ‘discussed:: The quantification of such systems 
depends upon ‘the introduction into the canonical equations of a 
ju. off ni os A ot 
| 2268. Quantification based of Gravity.’ The 
Donder and F. H. van den (Comptes Rendus, 183. pp. 22-24, 
July 8, 1926: possible mode of quantification of atomnic and moleéular 
systems By de f Abstract] 
Binsteiti’s "gravitational theory is se" 

of the the Theory of ‘Rela: 
tivity, with some Remarks about the Measurement of Lengths and Intervals 
of Pime ‘and ‘about the Théories of Weyl and Eddington. H. A. Lorentz. 
(Ky Proé. 29: 8. pp. 383-399; 1926.)—A possible mode 
of deduction of the potentials in a gravitational field, from eeeciteas 
ofthe course of rays of light and ‘the motion of material particles, as 
postulated in’ the theory due to Kretschmann Abstract 457 (1018)}, 
is ‘detailed! ‘If in .a diagram ‘ih 'a four-dimensional’ 'space eath 
jectile is numbered and ‘is represénted’ by its world-line, aad if’ on 
diagram .values’ of ‘coordinates and potentials be ‘inscribed, then! definite 
values, independent’ of thechoice of coordinates, can “be assigned to 
lehigthis of tines ‘and to intervals of time. © It is shown that the components 
Of a/vector Will ‘have changed when the vector has been carried round a 
closed path, andequations: for the changes’ are derived.) All quantities 
involved in the phenomena of gravitation and electromagnetism can be 
derived’ ffoni' certain furidamental ‘numbers,””’ PS, ‘which ‘gre’ suc 
that is = Thee The variety of these numbers is considerably greater 
that ¢ of the quantities be deduced from them. og 
justified | only if there be grounds for that 

) unobserved lies behind their wide diversity. 


introd ahs of the hypoth 

ote quantum theory are mentioned 

= 33 938 ‘METEOROLOGY: et 
The: Velocity Equivalents the Beaufort Scale. G.C.Simpson, 


Diffusion over Distances renging from: 3. 86 La FB. 
Richardeon;,and,.D,, Proctor... (Roy, Meteorolog. Soc.;, 1. 
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pp. 1-16, 1926.)—The atmospheric diffusion has been obtained from. the 
travel of small balloons and from the travel of volcanic ash after an 
eruption. of ‘Asama in 1920. The resulting values of the diffusivity) vary 
from 2 x 108 to 1-3 x 10° cm.*/sec, this: range ‘includes the results 
previously found for manned balloons, and lies between the values found 
from the variation of wind with height and that obtained by Defant by 
treating cyclones as turbulence in the general citculation of their latitude. 
It is shown that € (defined in this particularcaseso that € = K/0- 3300/9, 
K. being the diffusivity and o the standard deviation) increases:-with 
increasing miean speed,,and the relation: between € and speed is/ shown 
graphically for speeds below 38 m./sec.; €:is found! to ‘be roughly pro- 
portional to o’/3, K to in the 
o=30km. . Ba Wi. L. 
| att 
2273. The in the the Height- 
Integral of Pressure: L. ¥. Richardson and R..E. Munday. .{Roy. 
Meteorolog. Soc., Mem. 1. 2. pp, 17-34, 1926.)——Treating the atmosphere 
as a single dynamical layer, statements are obtained for the height- 
integral of pressure in terms of: latitude, longitude, time, pressure at the 
base-level and the two horizontal components of momentum ofa column, 
but the observations.do not confirm, at present, the hope that, the,atmo- 
sphere could be treated as a single dynamical layer, The height-integral 
of pressure P; has been computed from the published records of registering 
balloons, the termini used being 500 m. above mean sea-level and a 
height so great that the air above it is negligible. | The value of Ps found 
from the mean distribution is 7-1 x 10% dynes icm.7} at the equator 
and 6-9 x 10" in latitude 50°.N, When many ascents are. considered 
at one,place, the variations of P; are correlated with those of ~;, and the 
name ‘‘ temporal dynamic height.’’ is given to the, ratio dPi/dp; found 
from many observations at one place. For winter at Lindenberg this 
ratio gives a mean value of 12-4 km. and for Pyrton Hill '$-1 km...-Com- 
parison of two places.at one time is used to find the ratio, J, of the differ- 
ence of P; to that-of ;, and this gives a mean value for J of 9-90 km., 
but there is a large scatter. The ratio is.called the,’ spatial dynamic 
height. " The, unequal and inconstant values of these two dynamic 


2274. The Variations of and Tom ature, S, K. 
Pramanik. (Roy. Meteordlog. Soc., Mem. 1. 3. pp. 35-67, 1926,)—The 


paper consist$ of a compilation of dats relating to the six-hot ‘Variations 
of atmospheric pressure and'tempéerature similar to those which J’ Hannhas 
given for the twenty-four-hourly and eight-hourly variations of barometric 
| ure. Observational data have been used for 136 stations in the nc 
and south hemispheres. Values of the fourth-order Fourier coefficients for 
_ the diurnal inequalities of atmospheric pressure gr Ato are veo 
lated giving the mean annual amplitude a, with its componen ot Rog 
qq, and the phase A, ‘for'(1) stations lying along or near the’ on 
islands, all these being .of low ‘altitude, and (2) ‘stations oncontinents 
at a considerable distance from the sea and of high or low altitudes. 
The results are set out separately for summer’and winter; dnd‘ the figures 


for Indian; American and European stations Nave separate treatiiont: 
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It is concluded for the pressure variation that (1) the mean amplitude 
does vary very much with latitude between +- 50°, though: it 
appears to havea maximuni at:about 25°.latitude ; it is nearly the same 
for inland as for coastal stations ; (2) there is a considerable seasonal 
ly inland; (3) the annual mean phase A, is fairly constant 

from latitude 20° to about 50°, and decreases towards the equator ; (4) the 
phase is irregular in summer but regular in winter ; (6) the phase‘is‘con- 
siderably less over the ocean and oceanic islands than inland ; (6) altitude 
affects amplitude and phase very little ; and (7) consitderable variations 
in amplitude and phase may oceur at individual stations, especially in 
summer, For the temperature variations (1) the annual.mean amplitude 
is a maximum at about 25° latitude, decreasing towards the equator and 
more rapidly farther:north, while it is greater inland than on the coast; 
(2). winter values exceed summer values ;. (3) the annual mean phase is 
very. regular, but-varies little between + 50° latitude, inland or on the 

2275. Meteorological Results of the Mount Syren Expedition. 

Somervell and F. J. W. Whipple. (Roy. Meteorolog. Soc., J. 52. 
pp. 231-142) Discs, 142«143) April, 1926.)—-The paper: eis divided Gato 
two parts; of which:each author is responsible for one. !In the first part 
details are givén of the methods used to record temperature at the several 
camps reached, and in tabular form are stated (1) observations of wind, 
weather and temperature onthe journey through Tibet and in the early 
stages at the base camp ; (2) the weather diaries kept at the various 
camps. feached during the ascent; (3) the temperature measurements at 
these camps; and (4) additional observations taken at the base camp. 
In-the second patt, by comparison of simultancous measurements of 
temperature at 8; 12 and 16 h. at the several'camps, values have. been 
obtained ofthe average maximum and minimum lapse rates of tempera- 
ture, and a comparison made with the mean temperatures obtained during 
this period in neighbouring parts of India. In the Discussion: reference 


of Wind, Wave and on ‘the North: ‘Atlantic 
Ocean... Gornish, (Roy. Meteorolog, Soc., J..52, pp. 145-167 ; Dise:, 
157-160, April, 1926.)—-The author finds ay numerous observations 


complicated ; by effects. of geht swell causing a, reduction in 
velocity of; the, waves, and concurrent swell giving rise to diminution in 
aad and, beet reduction in velocity. When two sets of swell cross 


toy, Meteorolog. Soc.,’ J. 82. pp. 173-175; Disc., 176, April, 1926.)— 


‘note has for its object to'show, in the example df the lu atmosph ic 
tidé at an extra-tropical station (Potsdam), that the ordinary proced 


of taking. means can be improved in some cases. The device already 
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Antarctic stations, where the scarcity of material requires ‘a delicate 
treatment. The scheme may ‘be regardedvas a development ‘of’ the 
periodogram analysis introduced by Whittaker. Attention is drawn ‘to 
the necessity that the grouping of the /observations must’ be! ‘made 
9278. Examination by Schuster’s Periodogram of Rainfall Data from 
Long: Records in Typical Sections of the World, (Monthly 
Weather Rev. 54. ‘pp. 44-56; Feb.; frther contribution 
the study of periodicities in world rainfall fsee Abstract ‘804 '(1925)}, in 
which periods between nine ‘and two and one-sixth ‘years dre considered. 
The periodograms forall regions studied show periods ‘which a te 
closely ‘to harmonics of the sunspot ‘period, aiid althoigh the available 
evidence is insufficient sb iidervebe’ whether the periods are constant or 
varying; périods ‘of practically constant length, but'possibly with' varying 
amplitdde, seem most probable: Results obtainéd from thé )periodogram 
"2279, Griteria ‘of, Redlity in:\the Periodogram: -Alter.: | (Monthly 
Weather Rev. 54. pp. 57-58, 1926:)}--The authorireviews Walker's 
development.of a criterion for reality of periods indicated by the periocdo- 
gram, ‘and discusses the number of independent terms «which should be 
considered: int the! analysis. It is shown ‘that:this:number sliould ‘be ‘less 
than the numberof computed! points in the: periodogram, and greater 
bo 2280: Influence of Wehd'on the Level of the Barometer at High Stations. 
G.v. Elsner. (Meteorolog. Zeits, 43. pp. 201-206,\June, 1926.)—Values 
of pressure at Schneekoppe reduced to the level of ‘Zillerthal and 
Brocken reduced tothe level of Wasserleben indicated’ a close connection 
between’ the pressure differences and the wind speed at the higher level. 
At Schneekoppe it was possible to ‘obtain simultanéous records of wind 
atid pressure, and comparison of the'curves ‘showed ‘that the: changes 
took place simultaneously. Values are tabulated, for several occasions, 
of ‘the pressure ‘di between Sclneekoppe and 
duced), (2) the difference between the mean of the temperatures at’ these 
stations” and ‘the ‘rediicéd’ barorhetrid’ mean’ and the 
wind “Thése sHiow that if'the’ 
ail impossible tetiperattire distribution would 'be ‘required! 
and Forthe ‘Bidcken the’ effect were’ als noticed, "but “the 
results are ‘not to handle. “Exner’s’ ‘for the pressure 
at the two “stations, (a — colle, where ¢ the’ 
the ‘and lower stations respectively, ‘agrees well 
féstilts for smaller wind velocities, but for higher values the 
derk6 is requ The effects are ca by suction.action 
the, bulldings and. temperature explain 
result, a3 it 35. also fomnd atthe. Eiffel, Tower, where su 
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ame, reproduced to illnstrate reflection of Alpine mountaiti 
The, author examines in detail. the:structure of the atmosphere 
on, these occasions; particularly, the evidence for a temperature inversion 


910g} site: 

2282. 

(Meteorolog. Zeits 


using these curves directly forecasting, 


of the, main -and: low-pressure areas;in 
the. various. derived curves. is; explained, 
Taylor's. theorem. has..also, been, employed to.extrapolate.from, the: indi- 
: pressure curves of.any one station and obtain. the first.and second 
| derivatives. (af these curves are considered in three dimensions, one can 
and then by extrapolation follow the changes with time, along this line 
forest Perel sit 2/ ew 
‘|, Relation. between. Barometric Pressureand.Gas in Mines, 
_H.,Harries., (Roy. Astron. Soc., M.N. Geophys.,Suppt. 1. pp. 307-318, 
two, British mines, 150 miles, apart,..a, comparison was 
made.over, a period of.two months of variations in the pressure of gas 
imprisoned in hermetically.sealed chambers at depths of; 
below pit-head and of 1300,and 386 below sea-level. respectively, 
Pressure was measured -by:a U-tube. containing .water,; one arm. of the 
tube, projecting into the chamber... The gas pressure was correlated with 
atmospheric: pressure at,the, pit-head, and.a close eonnection.was shown 
te, exist between the, bebaviour of, distantly situated volumes of gas in 
the earth’s crust, and this in turn is closely associated with the.well 
defined changes in the atmospheric pressure at the earth’s surface. It 


pressureothe magazines of; gas are compressed, 

Reflection..and “Of, Blastie,; Waves, Jeffreys. 
(Roy. Astron. Soc., M.N. 1. pp» 821-334, June, 
The. types of ;waves dealt with are the P (longitudinal), SV (transverse 
and in the vertical plane;through the ray), and SH (distortional and haying 
transverse horizontal movement). The behaviour of these elastic waves 
at surfaces where, the, mechanical properties of the medium undergo 
sudden changes:is; of interest;in) its application. to seismic. waves: The 
surfaces of special importance in this. conmection are (1) the land surface, 


hen; existing in, these parts.:: The general :thebry 
advanced by the author for the.explanation of these reflections is #ppliet! 4 

| 1s conciuced ‘tha! naer THe immense cr iges Ol tae. the 

| barometric: variations; ‘the eafth's crust undergoes a wave-like variation 

| of level, and -by. the; depression of »this -level under high: dtma | 

| 

| 

| 
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Wiechert transition, abit depth of the 
density appears to increase suddenly without ‘any corresponding change 
in the wave velocities, and (5) the transition ‘discovered by R. D. Oldham 
and farther investigated by B. Gutenberg at a'depth of about 0°56 of 
the radius. Below this the distortional waves dre apparently not ‘traris- 


particularly for the base of the layer the hight at more 


“knowledge of ‘the ‘properties of the layers affected: 
até ébtained for the reflection and refraction of each type of wave unde 
the Séveral conditions specified, 
mitted and réflectéd are determined in thé different cases.’ ‘The prob 
of ‘the interface betwéen two slightly different media i8 also taken, as 
2285. Amplitudes of Bodily Seismic Waves: H. Jeffreys: 
Bobi, M.N: Geophys. Suppt. 1. pp. 334-348, June, 1926.) 


The cases'taken @re for a shock ofiginating’ ator néar the surface 
homogeneous sphere, at the surface ofa heterogeneous sphere, and “for 
compressional waves near the anticentre. As the surface layer is not 
uniformly ‘preserit under Oceans and ‘on coritinents its ¢fféct is examined. 
For an éxpldsion at the surface the loss of enefgy upwards ord 
is tabulated for different directions. | It is shown that both the amplitude 
of the emergent Wave and that of the horizontal movement’ produced 
are much less than for a homogeneous earth, and “also that they are 
decidedly less at all epicentral distances when the surface layer is taken 
into account. “The reflection of compressional waves at the outer surface 
or at the base of the granitic layer in general gives futther com 
waves. Finally, the results are tabulated and are discussed in relation 
tiga Geiger, _Guitenberg, Mohorovite “arid 
» (2286. Effect of ou Waves. R. Stoneley. 
(Roy. Astron. Sec.; M.N. Geophys. Suppt. 1. pp. 349+356, ‘June, :1926.)-— 
Bromwich has investigated the effect. of an incompressible ocean-on ' the 
propagation; of Rayleigh waves..In this paper the ocean is ‘considered 
compressible. The modifications introduced are small, but there is the | 
physical possibility of the formation of quasi-nodal planes. Gravity 
affects ‘the wave velocity but not the ‘group ‘velocity. H, Jéffreys 
conttibutes a note pointing out that the author’s equations admit of the 
of the existence of a minimum group ‘velocity. The —— 


9287. Elastic Yielding of ‘the Earth, Re Stoneley. (Roy: 


Sdc., M:N) "Geophys. ‘Suppt. pp. 356-369, "June, 1926.)+-The ‘Glastic 
constants of the earth are calculated on Wiechert’s ‘hypothesis from 


Knott's values of wave velocities, and the’ deformation of & spherical 
VOL. XxIx.—a.—1926, 


thirds of that just above. Part of the investigation ‘was’ completed’ by | 

use of to determine the intensity of the wave coming to'thé surface from 

the epicentre in terms of the epicentral ‘distance, the radius Of the earth, 

thetime of transmission, the angle the seismic ray makes with the surface, 

and the Velocity of ‘the waves of the type considered in the outer layer. 
V 
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earth. by disturbing potential represented: ‘by’ a second degree zonal 
harmonic is obtained, “Part of the term (C calculated and thé 
cérresponding quantity obtained from the precessional constant and the 
free Period of latitude _ The is fairly good. Wh. 


. Geophys,’ Suppt. 1. ‘pp: 371-383, June, 


mined the rigidities of’ the outer 
thé ‘petiod of free variation of latitude and the amplitudes’ of certain tidal 
movements. .Velocities of secondary waves of earthquakes combined 
with the Wiechert law of densities give values for thé rigidity substantially 
ee oe thosé found to be consistent with tidal data, and thus a 
cation’ of former views regarding changes of rigidity is necessary. 

Later meastrements indicate that if the Wiechert density law is 
retained miost from the pot of view of te of 
of tides 


He 
BOs 


Rendu,, 183. pp. 116-118,. July 12, 1926.)—Obseryations of the tides at 
Pola from 1898 to 1916 are well represented by an expression of which 
one term is not explainable on the usual lines. It is suggested that an 
apparent ‘asymmetry “of space due to high velocity ‘would ‘produce such 
an effect, ‘It is Gesirable to obtain confirmation ffort’ other stations 
and over other periods in order to rule out such effects ‘as pa 


44-4, 


of Three Beales m-which tha Ponte Bodies are Oblat Sphooids 
J. ¥, Brown. (Roy. Soc. Canada, Trans. 20. Sect. 3. pp. 69-88,’ Jan;, 
1926.)—For two spherical masses revolving about each other in circles 
there are three points’ on the straight line through their centres to'which 
‘éeftain orbits ‘of an infinitesimal body are asymptotic. This paper, 

VOL. XXIX.—A.— 1926. 


baftly to ‘a ‘concentration’ of the heavier ‘constituents towards the centre; 
| 
| 
| 
| the earth shows that incompressibility would maintain stability for tadial 
| displacements even if the rigidity were zero everywhere. It is concluded 
) that there is no reason to deny that the earth’s metallic core is truly 
| fluid, R. S. R, 


"9901. Triangle the Three Bodies. 
Charlotte. ,Johmston. (Roy, Soc.,\Canada, Trans, .20. Sect. 3. 
Pp. 259-274, Jan., '1926.)—Two bodies are.oblate spheroids -of.,.equal 

eincle, while the third body is infinitesimal, In the second case thecircular 
motion of the two, bodies is initial only, and the, third, body .is a finite 


2292. Physical Nature of the Solar Corona... “Part Ty. W. Anderson, Ts 
81.45, pp- 342-366, 1926.)—The author ,uses,the sam 

method, as in Part III [see Abstract 071 (1926) for the deduction. the 


~ 


electrostatic, character presented by the of an electron gas corona 
"are, diseussed, and,an explanation derived of Moore's observation of tl 
of, the, corona, material. of 


slow striation 


hah tl AVIS Fe. OFas ri? 


H.S. Jones. (Roy. Astron. Soc., M.N. 86. pp. 426-438, April, 1926} 
These observations are examined and compared with Newcomb’s tables, } 
in order to détive ‘Corrections to his elements, 


C4i slot! 


are required 
Sue et : tes omo 


where’T denotes centuries from 1900-0.°° Phere are residual systematic 
fluctuations in the observed mean longitude, which have an extreme 
amplitude somewhat exceeding one second of arc. A correction to 
Newcomb’s mass of Venus gives a value of 1/404,700. The correction 
required for:the motion of the equinox is very, small, but a longereperiod 

‘pp: 1-8,. july. 3,, 1926. author reviews, very 
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: the masses are oblate spheroids whose axes are, normal to the plane of | 
3 point.in, the corona, then a tolerably good agreement can be obtained 
between .observed.and calculated values, A. new explanation is given 
: of, the. disappearange. of the dark Fraunhofer lines in the ge 
§ and; a calculation, is made as to the limi distance from the sun’s ge 
hi ik ine: remair nsib | De gre: a 
| 
| 
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and the construction by’ Young’ of ‘an’ itistrament with’ oscillating ‘slit 

which’ was the foreruhiier of ‘his ‘own flow flow working in 

| is 1 


(Acad. Lincei, Atti, 3. pp. 594-699, May 16, 1926.)—The second slit of 

4 spectroheliograph is opened to about 6 mm. ‘and the limb of the‘solar 


Theory Bélot. (Comptes Rendus,’ 182. 
pp. 1327~+1329, May 31, 1926.)—By various independent computations 


as 


This’ 1600 years Unt of the priniitive ‘hot of the 

Means ‘for Iniproving: Dunar Stellar 
Occultations.» Gi Bigourdan. (Comptes Rendus, 183. pp. 169-171, 


irregularity may ‘ emceed 1”, giving: phenomena such as double dis- 
author suggests forming new model globes of the moon, using photographs 


lunar dise a8 seen ffom the observer’s place on the earth. He details the 
Equilibrium Stare Veronnet.. (Bull, 
Astronomique, 6. 2) pp. 186-217, 1026.)-The) first part of the. paper 
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be’ taker’ of the line at any desired point! Calling the centre of the 
reversal Ha, ‘and the bright line in the midst'of the reversal Ha,,’ an 
attempt is made to connect the dissymmetry with the physical conditions 
of the chrothosphere. The dissymimetry appears to be constant within 
the lini). “It is orcladed ‘that the intensities and’ widths of Hay and 
Ha, afford’a meastire of the activity of the chromosphere. Other spectral 

lines could ‘be treated ‘in the same way. A. Wh. | 

active rocks an age of 1600 million years is required for the earth, by } 
urging’ that Strutt, Joly and Holmes have not taken into account that 
radio-activity does not go deeper below the earth's surface than 16 to 
20 km., and that these surface rocks were formed by the rapid solidifi- 

July 19, '1926.)}Occultations of stars by the moon may be observed 
to about 0*: 2, which should give (but does not) lunar longitudes to nearly 
0*-1, This is due to: the irregularities of lunar relief, which has at the 
: point of occultation a contour, varying with libration, and this: mean 
recent applitations the: steredscope, which ‘allow: terrestrial ‘contours 

to ‘be tracedin a continuous manner: Such globes should be inclined : 
so ‘as to correspond to the libration of the required moment, past or 
future; of the occultation, with its relief the same as the border-of the 
the different limited conditions of equilibrium: that cam. be investigated 
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is P(V — b) =.RT, and the cases of isothermal and homogeneous equili- 
brium are treated. It is concluded that in any form of equilibrium there 
will be a,central region substantially homogeneous and isothermal over- 
lain bya region with the general characteristics of an atmosphere. th Ja 


Stars, mostly between — 30°,and the South Pole, for the Equinox of 1900. 
J, E, de V. van Steenwijk. (Roy. Astron, Soc., Mem. 64. 2. pp. 27-46, 
1926.)—The object of this catalogue is to strengthen the data in Boss’s 

General Catalogue in that part of the sky where it is weakest. 
The La Plata Catalogue of 1925 has been compared with older catalogues 
of Paramatta, Madras, the Cape, Santiago, Melbourne, Sydney, the 
Argentine, Lick and San Luis. The declinations and proper .motions 
were deduced by a graphical process, described, in M.N. for January, 


2300. Cepheid Variables. J. J. M. Reesinck, 
M.N. 86. pp. 379-380, April, 1926.)—-A criticism of a point in a paper 
by! Jeans [see Abstract 1271 (1926)], which showed that the luminosity 
and temperature of a Cepheid must be, in phase with the radius. It is 
pointed out that this conclusion is really derived from @ priori assumptions 
and that the amended trcatment sons not admit of a ese ware 
— drawn. my A. Wh. 


2301. Colour Inden. and Distribution of . Stars. G, Shaja. (Roy. 
satave: Soc., M.N, 86. pp. 382-389, April, 1926.)—From.the luminosity 
and density functions of Kapteyn and van Rhijn a relation between the 
colour index and star distribution in space can be deduced which is in 
general agreement with the observed facts. With decreasing apparent 
brightness the mean colour index increases, and the relative frequency 
of B and A:stars is lower in high galactic latitudes than in the Milky Way. 
Other conclusions drawn are that the integrated spectrum of the Milky 
Way is of the composite type with predominant solar lines, that for the 
faintest stars there should be a higher colour index, and that the high 
frequency of late-type spectra among the faint stars does not indicate 


M.N...86. pp. 390-414, April, .1926.)—1202 trigonometric parallax 
stars are gtouped according to spectral type and mean density and the 
distribution with distance plotted. For all groups. the same type of curve 
fits the observations but. with different constants, and the smoothness 
and form of the curves lead to the conclusion :that the solar cluster. is 
gear Aten the sun is near the centre of it, Assuming that the cluster 

is spherically symmetrical, the stars are plotted out on random radii, 
and the tesultifig diagram’ shows great blance to a cluster,’ There 
are, however, hardly sufficient data to ' the real form of) the 
cluster and spatial differentiation between the constitutent groups. 
This will be later, as well 


+ 


than 


throughout. The solar cluster thus revealed is considerably smaller 

that previously suggested, and may or may not have any relation to the 
Milky. Way. In an addendum the-author. replies to certain. comments 
advanced by the referees. The first comment suggests that the accidental 
etrors of parallax determination would have the effect of drafting a 
number of the distant stars into nearer zones, and that an appearance 
of clustering might be produced by this effect. The author concludes 
that actually this’ effect is insignificant. A further objection that 
most of the high parallax stars have high proper motions; whereas in a 
cluster the relative proper motions would be: very smaill,:if not absent. 
The author contends that the only way to reconcile these high proper 
motions is to consider them orbital rather than independent. He also 
considers that the use of parallaxes from 0”-00 to 0°-Ob, while:15 % 
of the observations show negative values and are rejected, is justifiable; 
and that these negative quantities arise under two heads, firstly where 
the error exceeds the true value, and secondly when a definite gross error 
in selection of the parallax star is made. The first case is covered by 
the answer to the first comment, while the second obviously demands 
elimination of the negative and meaningless parallax. Objection is:taken 
to the stress laid on the points of inflection of the curves. It is considered 
that second differences must be greatly atfected by the methods of) treat- 
ment, and merely express a physical fact». The method is chosen to 
avoid introduction of artificial features. The final comment is’ that 
parallax measurements are usually made on stars which have themselves | 
been selected to some extent according to their proper motion or: physical 
brightness, and conseyuently are not representative of the whole: star 
system. The author considers that the large number of negative parallaxes 
shows that this selection is not very definite. Even if such an effect is 
of importance at it will not atfect 
Fotheringham. (Roy. Astron. Soc., M.N. 86. pp. 414-426, April, 1026.) 
The author discusses the work of Boss and others on the value of pre- 
cession and the equinox correction, and argues that a ‘new ‘precession 
on the equator should be adopted, amounting to — 2*-13 + 0":29 per 
century. He suggests as its explanation a motion of the plane of: the 
earth's orbit, for which no gravitational cause can at present be:assigned. 


2304. Rotation of Stars and Radiative (Roy. 


_ Astron. Soc., M.N. 86. pp. 444-458, May, 1926:)—The idea of fadiative 


viscosity whith was developed in’an earlier paper [see Abstract 1784 
(1926)] is applied to the case of a spherical rotating’ mass. Most of the 
paper is mathematical, but the astronomical consequences are discussed; 
It is found that the angular velocity at any point will nédrly be only 
dependent on the distance from the centre. The star will rotate as a 
series of spherical shells, each shell having its own velocity of rotation. 
Viscosity will tend to make this rotation uniform, but radiative viscosity 
will tend to make it ‘proportional to The ‘actual curve is. shows, 
the deviation from r~? being small. In ‘the dense central regions of.a 
will Be higher by ‘this: expres: 


> 
q 
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sion! ‘A ‘second ‘approximation: to the ‘rotational velocity in: spherical 


2308; WwW. J. G. Hagen. Coy. 

2306. Emission of Atom from Stars. E. A. Milne. 
Soci, M.N.: 86. pp. 459-473, May, 1926.)-—Any atom which. is moving 
outwards from @ star under radiation pressure.due to a particular 

line will absorb and be accelerated. by a frequency which, by 
the Doppler principle, will increase with the velocity... Consequently .it 
will move out of the centre of its appropriate. absorption line and _ulti- 
mately attain such a velocity that it will be exposed to the full intensity, 
of the continuous background. If the region of the spectrum is.on the 
red side of the energy. maximum, a limiting velocity will be attained 
which is higher than if it is on the violet side, In general the atom will 
attains limiting velonity.dne.te the weakening of the radiation according 
to the inverse square law.. This may be modified by the “‘ trapping ”’ 
of the atoms by an adjacent absorptiun line. The, limiting velocity..can 
be calculated, and in the’ case of the sun is,about 1600 km, per sec, 
for an absorption line with an intensity ratio of 1/9.. Since the gravita- 
tional -potential at the surface of stars passes: through a wide minimum, 
this limiting velocity »will be of the same order as that appropriate t 
stars of, a wide range of masses.. It is noted that the velocity is of the 
order of that observed asa Doppler doubling in the case of nove. If 
it is due to this cause, the absence of any slow shifting out or gradation 
of theidisplated line is explained, the number of atoms having attained 
their equilibrium velocity being very high. in comparison, with those 
approdching it. It is suggested that, these results serve usefully to 
modify Lindemann’s theory of aurore and magnetic storms. On this 
theory the particles will have a much higher velocity and mass than is 
possible on Lindemann’s, and it is shown, that the penetrating. power 
Cat: ion arriving in. accordance; with this theory. would, be sufficient 
to account for the lower limit of,aurore. ., This is, based on observations 
of the récoil of argon atoms (of nearly, the same weight) from collisions 
with a-particles: Any absorbing, atom.or ion may be expelled by this 
aetion;-but the number so accelerated must not be sufficiently great. for 
theme carry ‘their absorption line; with them.” The emitted clouds 
of positive ions may be accompanied by electrons, but these will eohebir 

2307. Spectrum: of Persei Type BoPE), throughout “Complete 
Cycle (1925-1926). Lockyer, (Roy. Astron. Soc., M.N. 86, 
pp: 474-498, May, same instrument and similar, plates, were 
isedfor'this cyole:,(1926,, the. pr 
cyele {see! Abstract 2047, (1925)}; photographs are, measured, the 
results being ‘tabulated on pp,.476-480,,.and form. the basis of two,curves 
of the:lines) Hg and H,... The variation period of 126;8 days is confirmed. 
The curves .also.show that: the amplitude of the Hg curve,,is greater 
than ‘the H,; that both Hg and H, curves indicate closely similar epochs 
for zero velocity: on both upward and, downward grades, namely at phases 
32,93 and 94 ; 
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zeto line at‘maximum ‘negative velocity than’ below at 
indicating! that the line of sight velocity is greater at maximup> negative 
than at positive,\if we assume that’ zerd: velocity is when ithe central 
lies thidway between the bright components ‘when 
of equal intensity: This» does ‘not accord: with facts. established by 
Ladendorff; Cantion; ‘Jordan and-Frédette. -The: author confirms that 
there is: a short ‘of ‘some amplitmde ‘superimposed: on 
the primary "period; and ‘that 'the maximum hydrogen .absorptian epoch 
precedés the maximum positive Velocity by: abdout::14 days}! the similar 
minimtim epochs being coincident ;' he ‘does not confirtn variation 
of orie-sixth ofthe primary variation (126-8 days). When 
‘exhibit greatestabsorption, the other hydrogen lines! towards 
let beodme sharp and well-defined, and are more casily traceable: far 
down the spectrum ; he therefore notes on each negative the limiting 
visible, Betweem phases 30 and..100,, and, betweem 118 
and )30; no line coult be: traced -beyondHy; between)100 and 
showed beyond H,,, and in the mean to Hg, .| The extension of visible 
hydrogen; lines-into the ultra-violet. is. a. neesure ‘greater hydrogen 
absorption in the star. of the calcium 
and helium absorption lines endorse the results of 1924-25, but he now 
do, but; that for .AA4283-$.and 4576-5,,the red component. is.on,,the 
average the brighter,/and for \A4179;0 and 4361» 9, the violet component; 
On. all negatives taken 
any phase, .in the region between the ionised, irom double (AA4}73;5 
homogeneous absorption, due ite 


ruil 


Lunt. 


narrower,and sharper than, in, 
to that of m.r.v. of principal 7) 806. 
ap minimum ; ; continuous spectra diminished 


\ 
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MN. 86. pp. 498-524, May, ,1926,)—The four-prism. slit. spectrograph. of 
the 2¢-in. Victoria telescope with the short,camera and Imperial Eclips 
plates were used. The measures, were made by the author on the Toy 
machine and reduced by Hartmann’s formula. The observations of t | 
nova from 1925, May 26, to 1926, March 13,.are divided imto eleven perigds : 
(1) Nova, fluctuates, in light, but, period, leads up to, the fixst maximum ; 
the, spectrum, is..continuous, and crossed .by heavy, broad absorption 
lines nearly two-thirds are enhanced lines ; mean radial velocity (m.t,v,) 
(2), Very...dmpertant.; transition, , petiod,,;. from 
4 mown. OF ose | becomming, evident 
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the same large displacement as in the hydrogen lines ;: 7 Argts bands 
developed. ; m.r.v., — 405. (10) Characterised by strong bright hydrogen 
lines, with ‘further development of 7Argds bands ; dark lines give m.r.v., 
+ 491, butgradually vanish ; H, and H, give m.r.v. ~ 1455, (11) Signs 
of transition-to a mote normal late stage nova spectrum ; H,, Hg, H, 
and A3065 give m.r-v. — 436 km./sec. ; the bands show near 
edgés;-the centre being at zero radial. velocity, The author discusses 
”- picture of the process’ of a star which.“ swells up and bursts.” He con- 
siders that period (2) gives the real crisis in its history, and that the root 
cause of heating up of a nova is release of atomic energy, or atomiic 
rearrangement. 


@all. (Rey. "Astron: Sot., pp. 524-542, May, 1926.)—In these _ 


“types line ‘spectra vary little, though banded ‘spectra vary much. The 
_ investigates photographs taken in 1902, with a four-prism slit spectrograph 
| : , of the spectra of a Bodtis (Kj); a Arietis (K)), 
@ Tauri (K,) and a Orionis (Ma), together with the Sun (Gj): An inter- 
comparison was made of the two first spectra with the second’ two; and 
a’ table is given of wave-lengths, intensities and probable origins of lines. 
also appeats to stpply number of strengthened lines, but 
rol to blending*with lines of Fe, Ti, Cr or Sc. -Comparing ‘the 


"Proc."3. pp. 424-456, July 2, 1926.)—Estimates of the 


temperature’ and state’ of ionisation of interstellar matter are made. . 


“Two methods give the order of the derisity. Firstly, the observed’ proper 
‘motions Of ‘the stars can be interpreted as orbital motions in a whiform 


gravitating medium. This ‘leads to a value of 10 hydrogen’ atoms or 


1°66.10-™ gm.jc.c. a8 an ‘upper limit. Taking this value, an a 
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atomic weight 20, and assuming that the material is ionised, the free 
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F ‘KO to Ma, thete are 53, and‘ again the same elements predominate; it 
a results that low temperature lines prevail in the strengthened stellar : 
a linés whether blended or unblended:' There are 44 lines weakened from 
ss Ky to Ma, and in these iron and hydrocarbon are conspicuous. “The J 
z changes in intensity in the hydrocarbon band are best traced by the 
h changes in a small detached portion near (4324. This forms an important 
criterion in placing the subdivisions of lower-type spectra in their proper 
& sequence. Although the hydrocarbon band drops in intensity along ; 
a the branch K~=M, on the other recognised branch, K-R, it is far more : 
Be prominent in the R than in the K'stars, so'that it is not possible to place ‘ 
G; K, M and R stars in sequence. From the ‘iron lines thete is some 
a evidence to show that the weakened stellar lines relate to high-temperature 
stellar lines. A | 
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path for ions is 108 km. and time 1 year, for electrons 5°2.108 km. and 
10 days, while an ion encounters an electron about once in 5 days. These 
encounters are sufficient to ensure a Maxwellian distribution of velocities. 
Another density estimate can be made by assuming the diffuse nebule 
to represent local but continudus Condensations. The of 
nebulz is assu to be isothermal and at about, 10 ; 
is ‘probably ‘a faitly accurate éstimate of the mean 
same theoty the central density of a nebula will be 10-0 
estimate. The black-body temperaturé of a “body iH edquilipriim 
with starlight is only 3°-2 abs. The selective absorption of the material 
will Gable a far higher temperature ‘to be attained? “Every freqfiency 
will cétréespond ‘to a différetit equilibrium temperature, the ‘net result 
‘electron scattering, (2) atid'(d) will be negligible in regions of low density: 
fall ‘discussion of (2) and (5)'is complex, but ft is estiniated that the 
temperature will be of the order ‘of 10,000°. ‘The idea’ underlying’ this 
estimate is that the velocity of emission of a photoelectron depends on 
the. frequency tather than the intensify of the radiation: © 
.| The! degrée of ionisation .is given bY equating thé number of captures 
to the number ef expulsions of electrons. ‘The former is proportional 
to the electron density, the latter to the radiation density. Multiplying 
the electron density by a factor sufficient to bring wp the radiation density 
tothe equilibriunt ‘value ‘eunbles the degree ‘of tohication.go be calculated) 
Atoms are ionised down to a value of the order of 15-20 volts:>) 
ntAs consequences of interstellar: matter are discussed ‘its absorption 
spectrum, in which lines of calcium will be predominant with sodium 
of secondary importance: These lines are sometimes shown by spectro- 
scopic biriaries as not partaking of the shift due to the radial: motion of 
the system. The most potent form of scattering, electron /scattering, 
will actount only for ‘coefficient of 00000067 per 100 parsecs. The 
absorption of: dark nebule is awkward to explain; but may be molecular; 
though no. traces of band absorption through them has been observed, 
The accretion. of, stellar mass: from: interstellar material: is: shown to be 
far less than the loss by radiation, while resistance to motion «will be 
negligible. The evolution of nebulz as local condensations from a 
primitive uniform.material of density 3.107% gmc.c,..leads to masses 
of. the right order for the limiting, size of star, clusters. The-evolution 
of, sub-condensations is, not, so. satisfactory,, as, the. isothermal. condition 
will, no, longer be realised... ‘The evolution of star, appears. to, follow 
the. line: ;Condensation.as a: nebula.at..10,000°;, density..nises and..tem- 
perature falls, to a low value while opacity becomes. high,. permitting 
the retention of heat genera hy ata certain stage, the 
density be h.to, enable radiation . due..to sub-atomic 
oce and thus adits further avaiable sours of 
8 te. ge 20 edt Latie to 
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June, —-A very. ong memoir ussing © wor 
é, Helmhol 1, Gou 


Fresnel on ‘the analytical expression. of savant | > and ing a 
useful summary of Ge, 


by invisible, coloured bands arranged in, two spectra one above the other, 
and each with its red nearest the earth. These spectra are only nevealed 
on the intrusion of small clouds or. dust. . The order of, coloration is, the 
2313. So-called. Blach White Contents: of::Pigusouts in Ostwald’e 
Colour System. Schaefer, (Phys. Zeits. 27: ppoi347-353, June 1, 
1926.)++It has. been: assumed hitherto, that the’ addition »of :black.to 
coloured pigment has no effect: beyond darkening the colour: :: According 
to Ostwald the effect is a totally different one. ' Kohlranusch [sée Abstract 70 
(2921)) has shown: that Ostwald’s sa-cailed measurement:of the black and 
white contents must be irejected; if only for the reason that it rests on 
only two the remission: function (maximum  and»minimum) 
imstead of on the whole remission curve.) The author carried: out a series: 
of top experiments which led to the fallowing conclusion +; Therecam be no 
doubt that the addition of a black sector has no effect beyond darkening, 
which’ may ‘therefore be compensated: by stronger «illumination: This 
entirely agrees with the prevailing conception,.and completely contradicts 
Ostwald’s: ‘Reference’ is made to the similar experiments carried ont with 
the same object and the results by'Exner [Wiener Berichte, Ila; 127; p. 1829; 
Colour: Dutt.» (Chet: Soc., pp ‘1171-1984; ‘June; 1926.) 
with thie preparation and measurement of 
ayes in dn- attempt 'to show that’ selective absorption is dué to molecular 


strain, distortion of the Hormal valency directions produced’ by forma: 


tion’ 6f (i) a ‘double‘Gr triplé ‘bond, (ii) ‘a’ cyelic from an open-chaiii’ 
pourid,or: (iii) ‘by* unequal ‘distribution of the rfiasses attached to the 
atom.” ‘Fhe amount of strain is ‘roughly proportidiial ‘to’ the angdlar 
“Of the valency directions of the atoms. Strain in‘a molé- 

16 can be intensified by loading, especially when the load is near’thé 
centre of strain. The position of the absorption maximum of a dye- 
molecule containing two different and distantly situated chromophores is 
approximately the mean of the positions of the maxima of the two com- 


ponents of the dye, each containing one chromophore, W. H. Gz. : 


& 
“ 
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2315, Disceleration. and Luminescence of Glass by. Cerium. F . Ediert. 
(Zeits, techn. Physik, 7. 6.-pp. 300-301,,1926,)—Preliminary ‘communica- 
tion.. When alkali-borate, glass. is .mixed,with a little cerium: salt (the 
preparation contained 85.% of Ce,O4,. rest lanthanum and:ditymium) iit 
turns -brown \in daylight, exposed:.to a. quartz-mercury lamp in a few 
moments; there ,is,further bluish flaaqrescence and phosphorescence, the 
_latter,.being intensified, and then extinguished by heat. The glass (from 
the Sendlinger,, works) contained: less than 0-01 % of ‘Fe; , decolorising 
agents, (Se, Co,,.Mm)}\ were absent, but a.few tenths per centi of 
present. Barium and lead. suppressed the efiect; 0:1 % of Ce was 
to, produce it; 3 40.41% prevented.it. X-rays did not discolour 


also;noteworthy that. cerium-glass. melts effervesce (probably CO, 
liberation), at, relatively low. temperatures. to noimeetcrs add 
16, Some, Modern, Absonplion. Glasses... 
phys 7. 6. pp; 301-304, 1926.)--Some details of the speotna,.of, glasses 


ce 


_ With the black glass, mentioned, ceriym. gives a 
ce and, vanadium @ green WD 5 
x 
‘7. 6. 92 ‘angle, ¢, for regular 
thé limitinig-case “A 
se aot by hc setting up the surface to be tested 


on'a turntable by which the'sutfacé may be brought info’ the 

| GF part "of it’ tested. Tight” front 
ianip i¥'Coritenttated on ‘a ‘firiely divided ‘scale, and ‘this’ ti nt reflected 
‘by the surface under'téest ‘into the eyepiéce. / THé ‘basit’ equations are 
found to be true, and i can be measured very accurately. It is shown 
that? during! the ‘grinding! of an optical surface the unevenness: is first 
quickly and ¢hen slowly removed; limiting value is’ reached which 
depends for'its: magnitude on the nature of the grinding material used. to 
tad. Heaek batasoshs odie Dna «1 SiR: 
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the,Ge (or, Did.) glasses, and theidiacoloration by X-rays was not observed 
of coloured oxides 
either in. the presence of heavy metals; Fe, €u,\Ni, V, 
‘treme red and violet. ft is use 
«5 
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| 2818. Most Suitable Choice of Wave-Length and Light Source ‘for the 
Measurement of Refractive Indices. .'Wetdert.  (Zeits. techn? Physik, 
7.6. pp. 304-310, 1926.)—The author reviews critically the existing system 
of standard spectral lines (A’CDFG’) and the means of reproducing thm. 
He states the following cofiditions which should be satisfied : (1) Simplé 
line structure, (2) well-separated positions in the spectriim,’ (3) isolated 
positions, ¢ase' of identification, (5) sufficiently ‘bright, \(6) ase’ ‘of 
reproduction and certainty of thanagement.!''No existing ‘light ‘s6urce 
satisfies all of these conditions. It is suggested that an International 
Commission should elaborate and introduce a more'satisfactory system 
of:standard ‘lines. Until that time he advises the use of la quarte-Hg 
vapour lamp and the’ use of the lines with wave-lengths 6907, 6234, 5461, 
4916, 4358, 4047 to interpolate in this system the refractive ifdices 
for other lines. On the basis of the Hartmann four-constant interpolation 
formula functions were stated. from which the author has caloulated tables 
which permit the expression of these interpolations with greater éxactness 
in the shortest time. The tables also yield immediately the Hartmann 
constants Ayand a, so that from the measured Hg lines the refractive indices 
tor ‘other alternative wave ledigths' be calouletett 


2319. at High Temperatures. G. 
(Bureda of Standards, Sci. Papers, No. 521: pp. 635-659, 1926.)—Deals 
of temperatures extending to ‘about 700° C. An interference m 
used in which the two nearly parallel surfaces of a plate of the glass are 
placed in contact with two ititerferomeéter mirrors so that two adjacent 
sétsof fringes are visible. Both the imitial value and the ‘change with 
tempetatute of the reftactive ‘index and ‘alsd the’ thermal ‘expansion of 
nine different samples of glass, including flints, crowns, and pyrex, were — 
teastired. “At about 500° C. thefe is a critical region where the expansion 
rate “increasetl ‘by two'to seven times. The ‘refractive index increased 
up to this region, then decteaséd in the rapid-expansion region and increased 
a The measured index is larger 
‘the index computed from the density, and the difference rg 
the measured and computed indices increased with temperat 
whch shits the abeorption Band toward 


301-303, June, 1926.)—A new form of refractometer on. tots 


Deflection of Bars. J. Dowell. (Journ, Sci..Instruments, 3. 
pp. 305-308, June, 1926.)—The.question of the best position of the supports 
of bars for aceurate optical benches, such as étalon mounts, is considered, 

“2322. Note on Tube ‘Lenath. AJourn. 
Sek: pp. 337-842, July, 1926.)-—-The effect of the tube length 
of microscopes as regards their performance with dry and. immersion 
objectives is discussed, 


- 
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special work. 
length boon ad 

(Rev. d'Optique, 5. pp. 108-118, March, 1926.)=-The' Savart polariscope 
cannot detect a ition less than bo%, ‘But its sensitiveness 
can be increased by superposing the polarisation’ of a sloping glass 
plate’ with that ‘of the light to be studied,and in this way] part in 
1000" of polarised ‘light can be detectéd: In the same way an 
ellipticity of 1/20 can be detected when! theoproportion of 
light is only 1/100. The degree of polarisation of light reflected from 
various 


tion: atya:certain angle, and in some cases. a.reversal-of ‘sign (nat pre- 
viously recorded) was observed in the light reflected from, coloured sub- 
stances: «. Acurveof this type, showing a reversal of sign at.24° and maxima 
at 10° and 100°, was:found for light reflected, from the moon, Mercury 
and: Mars observed! within a limited range of angles give almost identical 
cutrves,/but Venus, Jupiter and Saturmgave totally 

L. 


'Tashing is ‘Prisms, and, Glass. Plates, _Aubertin. 
April, 1938, }—Gives geometrical and int 
ence methods for exact measurement of the right angle of a to 
Boe prism and of the.angle between. the faces of a plate of glass, 
the.use of yery fine pencils of light defects in the pieces, studied 


ration. HH. A. McTaggart. (Roy. 
ax. Canada, Trans. 20, Sect. 3. pp. 139-143, Jan., 1926.)—Correction of 
aberration a rim-ray of a chosen in doublet 


Physik, 7. 6. pp, 282-287, 1926.)—The refractive. index 
gigs depends upon the timé the glass had remained in the ‘plastic 
condition.” The optical constants depend upon the recetit thermal history. 
techn: ‘Physik, 7. 6. pp. 287-290, 1926.)——A'study of the behaviour 


2328. Signal Green Glass. E. Zschimmer, C. M, Grisar and H. 
composition: ‘containing % of CuO 


Semi-silvered Lamina. | Atti, 3. pp. 573+ 


| 
the source of light and the polarimeter as viewed from the reflecting 
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576; May 16, 1926.)—-Ordinary interference fringes in a lamina of a certain 
thickness acquire important characteristice when the reflecting power,of 
the two faces of the lamina is somewhat high. In such a case the simple 
interference between two waves is replaced by a more complex interferential 
phenoménon. resulting from the superposing of various waves which andergo 
multiple. reflection. between the two faces and which therefore haves 


optical axis is parallel to its faces. sf ne » OL 
mort tifed io 'o sergeb ofT ef 
Physik, 80. 3. pp. 279-296, errors im ruling of 
a diffraction-grating lead toa continuous background, which increases in 
intengity’ with increasing angle of diffraction. ‘In actual cases fluctuations 
from the mean ‘octur, giving rise to a mottled ¢ffect; in extreme! cases 
of! fluctuation ‘ghosts may be produced. The probability: is’ caleulated 
for’ @ given grating anda given spectral region ‘that the intensity: dtié to 
this’ cause shall exceed ‘a given intensity, and} further, the probable ntiniber 


for Vacuum S 


however, to’ the decreasing tefléction cdefficients ‘of metals and thé in- 

creasing Coefficient of transparent ‘Substances, it ‘was thought’ worth while 

a (190 parison of behaviour with that of a s um 

Sad 1400 Below 1300 A., and especially below 600 A. 

gave a much mote intense spectrum. This is shown by réprodiicti 


exrors gives a.granulated background, the opalescence- 
points are aperiodic ghosts of the grating. every point of ine Seen 
field is, as regards its intensity, coupled with every other point is 
only moticeable,; however, ,in,.the, neighbourhood of. a,doubled -angular 
| distance between two. neighbouring minima and.at certain symmetrically 
situgted mutually distant points ; the former gives the breadth of one of 
the aperiodic ghosts, the latter the regular recurrence in the field. A. D. 
2333. Dispbrson of Carbin “Disulphide: Bruhat and M.: 
thenier; (Ann/de Physique, 5. ‘pp. 440-469, May+June, 1926.)—Deals 
withthe unsatisfactory nature of the dispersion! ‘di- 
sulphide in the ultra-violet region near the absorption band (320 my). 
Measurements of absorption have been used to calculate the ternts inf. the 
Ketteler; Helmholtz formula relative ‘to ‘this! bani. 
VOL, XXIX.—a.—1926, BLOT — 
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The paper is elaborately illustrated heehieuily 
barr’ “ti be Th inv 


oh 2334. of Small, Partishs., H, Herbst. 
Instrumentenk. 46. pp. 238-240, May ;.1926.)—Deals.-with the diffraction 
microscope. to W., H. Gs, 
12335. ‘Polavisasion-of Light emiliedon Electrowic Shock... F, Rasetti, 
(AccddLincei, 84-480), April.18, 1926.)--Calculates out. the 
polarisation of the radiation emitted by an oscillator excited by the passage, 
at a certain distance, ofan electron of a given velocity, supposed constant. 
mergury and sodium. A.D. 


2336. Polarisation of Light scattered by Some Organic Vapour R. 
Ramanathan and G, Srinivasan. (Indian Assoc. Cuitive AB 
, Proc. 9. pp 203-209, June, the be by A. S. Gan 

(see Abstract 1857 7 (1925) an approximate theory of ck optical anisotrép 
of molecules, was developed. More data were required regarding the 
polarisation. of light scattered by vapours of substances whose molecular 
structures are. otherwise known, Experimental data given and discussed; 

some points connected with the measurement of depolarisation in gases 


3337) ‘Rolatory ‘Polarisation in an Alternating 
Persico,.. (Acad. Lincei, Atti, 3, pp. 561-565, May 2, 
mathematical paper shows that the, value. of the rotatory polarisation 
an alternating field will not follow absolutely the instantaneous Wale 


pT we: In the effect of an alternating field will be 
greater than that of 4 Steady field of the same magnitude.» * A. ‘Wh. 


Persico. asad, Lincei, Atti, 3. pp. 603-607, May 18, 1926.)—Continued 
ante athe into the relation between magnetic rotatory polarisation 

alternating field producing it.” The analysis proceeds somewhat 
Od the dispersion, and the results 
analogous, | For frequencies removed considerably from absorption 
bands, ds, the rotatory polarisation will be equivalent to that ‘produced ‘by 
a steady field of the same strength as the instantaneous value of the alter- 
nating field at the instant: In the tégion’ of an absorption band there will 
a frequencies for Which thé fotation is‘ infinite.” These frequencies 
be given by the sumi and difference ‘of the frequency of the es 
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have noticed a small effect of alkaline isalts (KCl, NaCl) on the rotatory 
power of tartrates, and de Mallemann has found larger effects for tartaric 
acid, malic acid and their ethers, The author has investigated other 
cases in which these acids are concerned—for example, the acid mixture 
2Mo0,, C,H,O,, which forms definite salts ; the rotatory power is greatly 
modified when it is dissolved in a salt.botution. A table is given showing 
the values in water and KCl» for different concentrations. Other neutral 
salts were investigated, also mixtures of tartaric or malic acid with Boric 
acid. The results can be explained by supposing that the acid complexes 
formed in solution are in equilibrium with uncombined active acid, and 
that this equilibrium is disturbed in a solution of neutral salt, which can 
be regarded as a solvent with thermodynamic properties which are quite 
different from those of water. The salts of the complex acids. are also 


2340. Coherence and Consonance of Light. M. Berek: (eit. 

Physik, 37. 4-5. pp. 387-394, 1926.)—Continuation of research on the 

subject [Abstract 2067 (1926)). 

associated with refraction. 

Fluctuation Theory of Scattering of Light in Gases. ‘Kunz, 
wae Mag, 2. pp. 237-241, July, 1926.)—In a previous paper [see Abstract 
1070 (1920)] the author has given an elementary theory of the scattering 

of light by small dielectric spheres. He now considers the scattering of 
Baht by the molecules of a gas due to fluctuations of the density of the 
gas from point to point, and shows that the theory of fluctuations 
can be reduced in part to the previous theory in which the Stokes- 
Thomson method was used for determining the radiation of an oscillating 
charge. The result derived is that the light scattered in a direction 
at right angles to the primary beam should be completely polarised, 
since the molecules have been regarded as spherical and isotropic particles. 
But it is well known that even in the case of gases the transversely scattered 
light is imperfectly polarised, and this is ascribed, in accord with Raman, 


2342. “Molecular Scattering of Light, K. C. Kar. (Phys. Zeits. 27, 
pp. 380-381, June 1, 1926.}—Einstein’s equation [Abstract 815 (1911)] 


Ganguly. (J. Phys. Chem. 30. pp. 706-712, May, 1926.)—The relative 


scattering power for white light of aqueous sodium silicate solutions of 
ratio of SiO, to Na,O is determined with reference to a standard 


bid medium, and is fo to be very much greater than that of ordinary 
molecular solutions. A sudden increase of the rate of change of scattering 
power with increase of ratio is noted when the molar ratio 3 is exceeded. 
means of a slit ultra-microscope the average number of visible par- 
per c.c. of such silicate solutions is determined,.a rapid increase in 


this number being observed when the molar ratio 3 is exceeded. It is 


inferred, that, the. sodium silicate solutions contain colloidal tes 
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SiO, to Na,O, the amount of colloidal matter 


23445; Scattering of Light by Sputtered. Metallic Surfaces. A. 
Ramdas, (Indian Assoc. for Cultivation of Science, Proc. 9. pp.' 323-327, 
June, 1926.)---Experiments were. made on metallic films. of Au and Ag 
obtained by kathode sputtering on freshly clegved surfaces of transparent 
mica, For low currents only the free surface was covered with crystals 
which could be detected with a microscope, while the mica-metal contact 
‘surface was found even with a high-power microscope to be absolutely 
structureless. The surfaces rapidly deteriorated unless kept free from 
air and dust.., The intensity of the scattering of the gold-mica surface is 
the least, hitherto obtained and. only one-fifth that for a mercury surface. 
The remarkably high optical perfection of the mica-gold boundary indicates 
that the part of the film in actual contact with the mica surface does not 
consist of discrete crystalline aggregates of microscopic size; but is a 
more or less perfectly uniform structure of either individual atoms or of 


2345. ‘Light of Orgneie Substances with 
J. M, Eder er, (Zeits, £..Physik, 37. 235-237, 1926.)—Comments on 
work by J. .Plotnikow and N. Karschulin on the extent of regions in which 
collodion films. treated with bichromate and with bichromate and cresyl- 
blue 2BS are sensitive... Eder points out that the results obtained do not 


2346. Sensitivity to: White Light of Time-varying E. Haas. 
Goumuten Rendus, 182. pp. 1176-1178, May 10, 1926.)—Gives details of 
experimental arrangements and some results for work on the influence of 
pt 

| of Visible and Invisible Radiations, C. Fabry. (Phot. J. 66. pp, 328-341 ; 
Dise., 341-342, July, 1926. Hurter and Driffield Memorial Lecture.)— 
This paper deals with applications in which photography is used to measure 
the intensity of radiations falling on the photographic plate along the 
following lines :.. Utility of the photographic method for the measurement 
of intensities ; _general principles of photographic photometry ;, conditions 
for the photographic measurement, of intensity ; intluence of the pro- 


 peérties of the plates; comparison between different radiations ; . some 


examples of the use of Bethe ate pear measurement of a com- 


The a of: L git: taith. Photovesile 
B.Kurrelmeyer. (Zeits. Instrumentenk. 46. pp. 321-322, June, 1926.)— 
Koch in his paper on the registration microphotometer [see Abstract 400 
(4913)] has remarked on the lack of constancy of the electric arc light for 

photometric. work, and the’ present paper records an attempt to remedy 
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2349. Thiocarbamide Fog and Waterhouse Reversal.'8;'O: 
(British Phot. Research Assoc! Lab., Comim. No. 56. ‘ Phot: J. 667 
3650} Dise:, 360<351, July, 1926.)—A theory based on consecutive 
in accord with the known chemical properties of thiocatbaritides in Yelatioti 
to the silver halides; ther with the assumption ‘that silvér sulphide 


Lindel, Att, 8. pp: 478-483, Aptil 18, 1926.)— Works out, on ‘Bohrorte- 
spondence and Fourier theorem lines, the intensities of those additional 

+2351, The 2 of Sobidified Gases and its Relation 
L. Vegard: (Ann. 4. Physik, 79. 5. pp. 877-441, March 24, 
1926.)—A comprehensive account of the author’s work on the light emis- 
sion from solidified gases when bombarded with kathode and carial?ays. 
A deseription, with diagrams, is included of low-temperature “apparatus 
in which the bombardment is carried out, ‘ Some of the chief results are’: 
(1) Solid nitrogen stimulated with slow kathode-rays emits’ a spectrunt 
which agrees from red to ultra-violet with that of the Northern Lights. 
(2) For pure nitrogen two bands, N, and appear’ in broadened 
form. ‘It is shown from experiments on rafe gases ‘cotitaifiing various 
quantities of nitrogen that the N, band takes the form of a line on using 
decréasitig percentages of nitrogen. This effect is due partially to-a spécific 
action’of the rare gas and partially to a dectéease in the size of the nitrogen 
particles, The Northern Lights line appears thereforeas the-limit of the 


IN; ‘band: as: the pseudogaseous state of nitrogen is approached. 


(8) Excitation by canal-rays gives N, and N,, but in the blue and violet 
a diffuse band series which does not appear in the Northern Lights. It is 
therefore concluded that ‘the latter arise from electronic excitation. 
(4) ‘Solid nitrogen exists in two modifications (a and £) with a transition 
temperatute of 35°5° A. a nitrogen is much more active ia its enfissions. 
(5) The .power of phosphorescence is limited the a» modification. 
ren phosphorescence is chiefly N,, and is characteristic of the solid 
(7) Some fourteen ‘bands ;observed are all tobe ascribed to solid 
nitrogen () (8) The structure of these many and unusually long oscilla- 
(Ach. d. Physik, 80. 4. pp. 349-366, June 22, 1926.)—A spectrophotometrical 
investigation ‘into the distribution of\ energy ‘and ‘the ‘variations! 6f the 
intetisity of the different lines with the current sttength or density and 

2353. Spark Spectya of Neon: Bioch, and G2 Déjardin, 
{J}. Physique et le Radium; -7. 129-134, 
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and. NelIll have ‘been excited in silica tubes with exterfial élec- 
» thé) lines: emitted heing controlled by the pressure of the gas. 
of! wave-lengths and intensities are given, supplementing these 

iT 


2884: of the ‘Neon Lins. Bateson a and 


Bt 


combined with a spectroscope; which cause considerable dispersion of the 
lines 
points in the breadth of each line is measured photometrically 


E 
i 
Fe 
a 


[See Abstract 269 (1924).) sdi Si. 
3 


D. Bourgin.. (Nature,,117. p. 789, June 4, 1926,)—-New measurements 
of the relative intensities of the lines in the 3-5. band of HCl have been — 


3/2, 5/2, etc,, while later theory gives p = 2m, 
= 3/2, 3/2; 5/2) etc. The new values’ confirm-the latter expression 
and ‘Li°G. Dufestel. (Comptes Rendus, 182. pp.’ 1178-1175, May 10, 
1926.)—Using @ quartz monochromator of short focal’ length and Jarge 
aperture (1/3) and a quartz ‘mercury-vapour lamp, ‘it'is found that the 
tegion $650 A. is visible to the human eye placed in favourable conditions. 
The sensitivity in this region is of the order ‘of one-millionth of that in the 
region of maxithuth’ sensitivity. The time of aécommodation is of the 
order of séveral minutes ‘in diffused light for satisfactory . perception. 
th high-frequency sparks electrodes have 


BS, 


of Nel q 
trodes 
Tables 
develops a fortner note [see Abstract (1925)]}, and shows that iost 
Of the red neon lines are reversed when a layer of gas ‘some centimetres 
thick is observed. The spectrum of a Geissler’s tube, with a capillary 
| joining two bulbs, is examined by means. of a Fabry-Perot interferometer 
curve shows a single maximum, while for many lines two maxima on 
pithe: sidk OF tne ADOVEe maxim re opserved ne 
of 
of 
these... Strong reversal is observed in those which are the first terms of 
the series S,, S, and Sy, A. 
2355. the Argon Spectrum, K..W. Meissner. (Zeits. f. 
Physik, 37. 3..pp. 238-242; 1926.)}—The strong group lying in the far-red 
region of the “red” argon spectrum is shown to fit in with the term 
switches ls; — 2p,, and the resemblance is shown to the corresponding 
gtoup)in the neon spectrum. The resonance lines measured by Lyman 
made to test the theoretieal formula already given [see Abstract 726 (1926)]. 
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2358. Ulira-violet Absorption Spectra of the Rare Earths, 
Gardiner, (Chem. Soc., J. pp. 1618-1522, Jurie, 1926.)}-—The spectra 
were photographed with a fit spectrograph with fixed slit, wave- 
lengths being given by the spectrum of an alloy of Zn, Cd, Hg and Sn. 
The bands found in praseodymium, neodymium, samarium, europium and 
erbium are listed and the spectra reproduced, Lanthanum, ytterbium, 
gadolinium, terbium, thorium, cerium and scandium were also investigated 
but found to.give no bands between 400 yp and 350 ip. 0% solution 


2359. Linke’ Wes Servant a E. O. Hulburt,. 
(Frank. Inst. J. 201. pp. 777~798, June, 1926.)—The state of reversal and 
broadening of hydrogen lines in various stars and in various laboratory 
sources are discussed, 
made clear; mnt, M. 
2360. of Lines. A. H. Bucherer. (Zeits: 
f. Physik, 37. 6. pp, 395-404, and 37, 10-11. p: 862, 1926.)—-It is shown that 
the special theory of relativity is not applicable to the problem of the equa- 

of motion of electrons. The mechanics founded on Hasendhl’s theorem 
applied to the fine structure of hydrogen, and this leads to the value 
Vv = 0-296 for the separation, in good agreement with the early measure- 
ment. It is fundamentalin the theory that the same conditions hold in the 
Ling, A. C. M. 


2361. Siructure in the Part Iv. oO. w. 
Richardson. (Roy. Soc., Proc. 111. pp. 714-753, July 2, 1926.)—~ 
Fulcher’s bands, as extended by himself and Allen [see Abstract 2768 
(1924)], consisted of 6 sets of 5 lines in the red whose wave numbers obey 
a parabolic law very closely with also 4 sets of 4 lines in the green having 
similar properties, and their numerical coherence has been discussed by 
Curtis [see Abstract 1657 (1925)]. A more detailed examination of ‘the 
spectrum of the first type discharge has now shown that there are a number 
of other lines which belong to the same system as Fulcher’s bands, It is 

proposed to rearrange these lines so that S, to S_, form a Q branch, S, 
the first line of an associated R branch to which there is a corresponding 
P branch, S, and S, the first 2 lines of an associated Q* branch, and S, 
the first line of an associated R’ branch to which there is a co 
P’ branch, This holds throughout the first 5 of the 6 red bands, Four 
similar bands occur in the green and 6 in the blue, but the branches in 
those regions which would correspond to the dashed letters have not yet 
been located with certainty, There is a combination such that R(m) 
— P(m + 1) has the same value for corresponding lines of corresponding 
bands in the red, the green and the blue. The quantum structure of the 
bands is not fully determined, but it is shown that they can be repre- 
sented by terms of integral and semi-integra]l type. Reasons are given 
for believing that the emitter of this band system is the neutral hydrogen 
molecule H, formed and excited by the combination of the ionised mole- 
cule H, + with an electron, 

_ A further note by the author (Nature, 118. p. 116, July 24, 1926) 
records that the green and red bands have the same electron jump, but 
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to different sets of vibrational: transitions. In addition; 
there are 5 other less well-developed sets of bands with the same electron 
jump, 2 in the infra-red and 3 on the violet side of the green. There is an 
intercombination between the lines of all the above bands, and indications 


however, are less -well developed. than the Q branches. The blue:bands 
have a different electron jump, and it appears that there are. less well- 
Gaveloped henda on. the: violet. side, of: these, which are connected with 


+ 2362. Widening of the Balmer Lines by Absorption. (Miss) M. Hanot. 
(Comptes Rendus, 182. pp. 1329-1331, May 31, 1926.)—Spectral lines 
can be widened by absorption in the source itself when a large number 
of luminous particles are in the line of sight. Gouy has investigated this 
in the case of coloured flames-{see Abstract 1253 (1920)]. The case of 
Hg and has been investigated by photographing simultaneously two 
spectral images of the same spark, one only being subject to absorption 
im: Kgatond spark. It is concluded that there is absorption of approxi- 


2363. ‘Infra-ved Absorption in Ethers, Esters, A.W. and 
C. E. Boord. (Am. Chem. Soc., J..48. pp. 1512-1520, June, 1926.)—-The 
absorption spectra between land 2-5 have been studied for a series of 
ethers, esters and related compounds. The positions of the 7 
bands found in these compounds do not change appreciably with molecular 
structure. A decrease in the intensity of these‘absorption bands in such 
compounds as tetrachlor-ethane and trichloro-ethylene as compared _ 
with ethylene chloride and dichloro-ethylene respectively is probably due 
to the decrease in the number of hydrogen-carbon linkages in the molecule: 


2364. Spectrum of Lightning: J. Dufay. us 182. 
pp. 1331-1333, May 31, 1926.)}—The spectrum below 3850 A. ‘has’ been 
investigated by a quartz spectrograph of low dispersion, one flash usually 
sufficing to give a spectrum. 


(Comptes Rendus, 182. pp. 1333-1335, May 31, 1926.)—It is pointed*out 
_ that from the law of variation of spectral multiplicity complex doublets 
and quartets are to be expected in the copper spectrum. Two examples 
of quartets are given at (3483, 3612, 3545 and A3621, 3635, 3645) respec- 
tively. These are discussed with relation to their departure from: regu~ 
larity in interval of the component lines, sities 26. 


2366. Series Spectrum of Palladium. J.C.McLennan and H.G.Smith. 

(Roy. Soc, Canada, Trans. 20. Sect. 3. pp. 157-176, Jan., 1926.)--The 

classification of this spectrum by Beals [see Abstract 97 (1926)] has been 

extended, use being also made of measurements of absorption by the 

VOL. XXIX.—A.— 1926, 


7 the system to constitute the band analogue of Balmer’s series. H.H. Ho. : 
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of Metals. L. H.G. Clark and Cohen. - 

Sect. 3. pp. 65-67, Jan., method-tavelving the-tee of ad 

water spark has been used ‘to study the spectra of ruthenium, rhoditim, 


palladium, osmium, iridium and platinum. 


2368. Zeeman-E fect in Palladium M. (Ann. 
d: Physik) 80.4. pp. 397-407, June 22, 1926.)—-Measurements were made of 
transversal 


form. Thé majority of the palladium lines give'in the first order a triplet 
which often possesses abnormal intensity distribution. In higher orders 
it is seen that most of these triplets have a complex structure. Th 
ean be divided into apparently well-defined classes: (1) Sharp triplets; 
(2) moderately sharp triplets, and (3) diffuse triplets. The last two classes 
are usually complex in structure. Besides the triplets are two types of 
lines which im coarse structure are quadruplets. The first type consist 


g-values is only partly successful. The rule Al = 1 or 3, 0 or 2 is con- 
firmed. The ground-term is am inyerse quintet F term.. The 

and theoretical terms are compared; The ionisation potential of Ru 
is about 7-5 volts. Conclusions are drawn from. consideration of 5F, °F, etc., 
as to the arrangement of the electrons in the atom in several elements in 
the first part of the long period to which this element belongs. | Probable 


"2870. Zeeman-Effect in Pb. Back.. (Zeits, t. Physik, 37.8. pp.193- 
enalysis.cf the lead.epectram. (eee: Abstract 1650 
(1925)} is checked by the Zeeman-effect measurements. At the same time 
the empirical rules controlling the Zeeman-effect in multiplets of higher 


. 2371.. Electrodynamics of the Rotating Electron. J. Frenkel. (Zeits. 
f. Physik, 37. 4-5. pp. 243-262, 1926.)—-The author reviews briefly the 
theory: of the rotating quantised electron advanced ‘to explain the 
anomalous Zeeman-efiect,.-by Uhienbeck and Goudsmit and modified 


by 
VOL. XXIX.—A.— 1926, 


(1926)}, the field strengths employed being from 36,000 to 40,000 ‘gauss, 
of four well-defined: lines, while the second type has two fairly sharp 
?-components and two diffuse lines for the s-components, which latter 
probably contain many fine lines. Only im a few cases could these: fine 
lines be definitely observed and measured. Particulars are also given 
of seven lines with complex structure. AW. 1 
2369. Zeeman-Effect in Ruthenium. L.A.Sommer. (Zeits. f. Physik, 
37. 1+2. -:pp. 1-34, 1926.)}——-The Zeeman-effiect measurements show that 
Rul possesses odd multiplicity; triplets and quintets are found: The 


point with which is associated a six-vector (moment tensor) determining 
its magnetic properties: The explanation of the anomalous Zeeman-effect 
‘given by. Thomas is established in # more tigorous fashion and amplified. 
The electromagnetic field of a rotating electron is determined, and it is 


2372. Application of Quantum Mechanics to the Anomalous Zeeman- 
Effect... W, Heisenberg and P: Jordan; (Zeits. f. Physik, 4-5. 
Ppp. 263-277, 1926.)—-The authors consider a rotating electron describing 
an orbit about a heavy. positive. nucleus in the presence of an ‘external 
amagnetic field., The Hamiltonian function of the system (determined by 
| ordinary..mechanical principles) will include terms arising. from. (1). the 
| magnetic interaction of the external field with the rotating and encirchng 
electron, (2) the magnetic interaction of the nucleus andthe electron, 
(3) the relativity change of mass with velocity... These terms are evaluated, 
and itis then assumed that in the new .quantum: mechanics they, will have 
the same. form as is given by ‘classical mechanics and, electrodynamics. 
The .new -methods are, employed to caleulate the frequencies ,of the 
system, and the. results. obtained show, complete agreement. with the 
abserved anomalous Zeeman-effect,.. In the absence. of the extemal field, 

(Ann. d. Physik, 80..4. pp. 415-435, June 22, 1926.)-—Explains the advan- 
tage of using a vacuum are from the theoretical: point, of view. and in 
determining standard wave-lengths, Describes the:vacuum atc. employed 
and the method of comparing the photographs obtained with the standard 
lines of iron and with the copper arc at air-pressure. |. The arc spectrum 
of copper was in/both cases measured in the region. 2100-5200, and>the 
shift in'a numberof lines due to pressure was determined and investigated. 
The results obtained were applied to the classification of the are lines 
and thé'system of standard wave-lengths. | The results are given in a:series 
H.N. A. 


| ‘237A. Light Stisnulation im Zn oN: and A. 
Terenin, -(Zeits: f. Physik, 87. 1-2. pp.-95~-97; 
| of ah earlier investigation [see Abstract 1362 (1925)}.. In zinc vapour 
of 5-10-4 mm. (280° G.) pressure emission of 
a 3 brid 
+2898. Light Stimulation of y lend: ‘by Radiation. A. 
(Zeits. f, Physik, 37.'1+2. pp: 98-125, 1926.)—1. Antimony 
| and arsenic. ‘The'vapour of Sb, dissociated at 1100°C;, and radiated upon 
by an arc in autimony vapour, The light excited was examined’ ‘spectro- 
scopically, and from the relations between the exciting and’ the excited 
limes coficlusions were drawn'as to the levels-scheme of “With 
fluorescence. The emission of line 5351 (2p, — 2s 
ith 3776 (2p,'— 2s) and ‘at the same time with 6351 is 
due'to of 8776,and there is no‘observable stimulation ¢ 
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,atonis in the metastable condition 2p, by the line 5351. III. Mercury 
‘Obeervations on the optic! stimulation of mercury atoms in the 2 
condition. .IV. Optical stimulation of NaI vapour. Nal vapour 
107% to 1071 mm. pressure (450° to 600° C.), radiated upon by lines of less 
wave-length than 2500 A., emits D lines and under certain circumstances 
‘also 3302-3 lines. This is provisionally explained as being due to a break-up 
of the NaI molecule into atoms, of which the Na atom is stimulated. | 


A.D. 


‘2376. New Lines As — 26455) Zine M. 
Fukuda. (Inst. Phys. and Chem. Research, Téky6, Sci! Papers, No. 55. 
is 171-175, March, 1926. In English:)}—-The mercury line A2656 A. 

S'— 2p,) was obtained in the narrow part of a conical capillary tube 
It was also excited with considerable 
“intensity by a heavy condensed discharge in a Geissler tube with a narrow 
capillary of about the same diameter as that of the portion of the conical 
capillary where it was’ previously obtainéd. The 1S — 2), lines for 
Ca‘ (A3141 A.) and Zn (A3040 A.) and the 1S — 2, line for Cd (43320 A.) 
were observed in the end on emission Ot tabée-with a-heavy 
discharge: 1S — 2p, for Cd and 1S — 2, for Zn were observed in the 
heavy current vacuum arc, about 120 amps.fom-*- being needed for the 


2377. The Change of the Wave-Length of ‘the Cadmium Red Line 
(6438- -7A.). M. Fukuda. (Inst. Phys. and Chem. Research, Tékyé, 
‘Sci. Papers, No. 54. pp. 167-169, March, 1926. In English.)—An‘inter- 
ferometer invented by H. Nagaoka, the interferential prism, which. gives 
very bright fringes with a modetately intense light source, was mounted 
‘on a Zeiss “‘ Licht-Stark ’’ spectrograph and used to photograph side’ by 
side the fringes produced’ by the above cadmium line with and without 
_aself-inductance of 8 x 107* henrys in thedischarge circuit. The amount 
of change inthe wave-length was found to be — 0-044 A., the minus sign 
indicating that the wave-length was shifted towards the red when the 
self-inductance was removed. This shift will not be of much influence 


2378. Continuous Spectrum of Mercury-Vapour. Rayleigh. (Roy. 
Soc., Proc. pp. 456-461, July 2, 1926.)—Gives a reproduction of a 
photograph of the mercury spectrum, consisting of a line spectrum with 
@ continuous spectrum! which extends from the neighbourhood of: the 
resonarice lint 2536-52 1S — p, to the green, and even into the red. There 
_ is asharp high maximum near 2536, another rise of intensity at 3340, and 
. @ third at 4550. When the continuous spectrum is produced without the 
resonance line, by Wood's method of fluorescent excitation with the 
aluminium spark, it is seen to end abruptly at 2535-9; the resonance line 
and the band at 2540 appear reversed on the continuous background. 
The, continuous spectrum was also obtained by absorption, and the 
measured limit was here found to be 2535-5. It is probable that with a 


2379, Spectra of Metals under Heavy Excitation. M, Fukuda, 
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Sci. Papers, No. 56. pp. 177-188; April, 1926. In English.)}—A number of 
lines forbidden by the selection rule Havé previously been ' observed ‘ina 
constricted arc [see Abstract 125 (1925)]. 
sion of this to higher current densities up to 200 amps. per cm,?, 
form of arc lamp with Wehnelt kathode is described for production preg 
ees spectra, which were photographed with a quartz spectrograph, 
ables of wave-lengths of the forbidden lines of zinc and cadmium are 
given, higher members of the PD series having been observed. Some of 
the lines of 1S = p;(¢ = 1, 2, 3), which are prohibited by the inner quantum 
A table is also given of the sequences of b,”” 
kines of cadmium, 


2380. 4722 of Bistmuth ond. tha Nature of Ullionss.” 
Narayan and K. R. Rao. (Phys. Soc., Proc. 38. pp. 321-323, June, 
1926,)-—Following the previous experiments of one of the authors on the 
nature of the green line A6350 of thallium, a detailed examination. of 
4722 of bismuth was made with a quartz Lummer plate, and it has been 
found that there is not even the slightest trace of absorption in the main 
component or in the satellites, even at 1000°C. The fluorescence of the 
vapour under optical stimulation was studied, and it was found that when 
excited by radiation of wave-length from A6000 to 3500 the finorescence 
was a banded spectrum in the orange-yellow, while when excited by ultra- 
violet radiation from a bismuth arc the fluorescence was bluish, and con- 
sisted of AA4722 ‘and 3068, thereby showing that A3068 represents the 


2381.’ Energy Carbon Molecule, 0. 
Duffendack and G. W. Fox. (Nature, 118. pp. 12-13, July 3; 1926.)— 
Johnson has shown the relation of the third positive carbon bands to the 
Caméron bands [see Abstract 1341 (1926)) re that the final states of the 
latter are identical with those of the fourth positive carbon bands, shown 
by Leifson {see Abstract 1583 (1926)} to be due to the neutral 
carbon monoxide molecule. Evidence in support of Johnson's view is 
advanced by the authors, who have found two sets of bands appearing at 
10-2 and 11-1 volts respectively. The third positive bands were not 
obtained in purified CO, unless considerable voltage was applied, but 
appeared at much lower “voltage i in stagnant gas, when dissociation could 
take place. Carbon monoxide is thought to’ be unique in possessing two 

parallel sets of electronic energy levels. F. F.S. 


2382. Quantitative Spectral Analysis, S. Timpanaro. (N. Cimento, 3. 
pp. 169-176, April, 1926.)—Traces the methods employed from Janssen 
(1869) to the present time, 

2383. Molecular Spectrum of Carbon  Dienide... Ellis. (Nature, 
118. pp. 82-83, July 17, 1926.)—Bjerrum and Dennison [see Abstract 1031 
(1926)} have proposed a triangular molecule with apex angle of 145°. 
Dennison finds difficulty in predicting the 2-73 band, which he predicts 


should have intensity of only 1/180 of that of share ARRAN 
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the ratio is actually 1/4: The author aecdunts for this band-and also 
forthe band he has found at 2-08: as combinations of the two strong 
bands. Their” frequencies can be’ expressed "and 
tespectively, where ¥, anid are the frequencies ‘phe’ 4725 ys and 14° 66) 
bands.’ and calculated frequencies 


De to tolda 


(Phys. Soc.; Proc 38. pp. 324-983; “Disc, 333-334, Jutie, 
1926.)—Th studying the intensity distribution int’ spectral ‘liste emitted 
p&p a line structure was foutid which is n6t familiar in 6 

e-tube spectra. This structure would not appear'utidér the lo 
resolving powers necessitated by the extreme faintness of the light emitted 
in most investigations of Stark- and Doppler-effects ih positive rays. “The 
technique required to make’ possible. the study ‘of structtre in such faint 
lines is discussed in detail. The explanation of the structure in! terms of 


2385. Lawle Gettin Rand "Rs Mecke.. 
f.\Physik, 36..9+10. pp. 795-802, 1926.)—-Term, separations are compared 
in band spectra with those in the line-spectra.of neighbouring elements, 
ZnH, ChH, HgH are'like Cu, Ag and Au; the'ground terms are estimated 
at 50,000 to 55,000. Term separations in BO, CtQ and NO are 

practically all 126 .cm.~1+, and are most comparable with the: term separa- 
_ tiom in the N atom; the terms are estimated at about: 125,000,. This 
equality ‘of separation is attributed to the possession by each molecule 
of an electron pursuing the same orbit in the oxygen atom. This allows 


(Zeits. Physik, 36, 11-12. pp._839-858, 1926,)—-At a sufficiently 
distance from the middle of an absorption line the absorption-coeffici 
is not dependent on the Doppler-effect...By m 

pressure-widening (for small pressures) can be investigated, The na 
half-width of the sodium D_lines is found to be 0-62 sec.—} in each case, 
pressure-widening becomes noticeable; the magnitude of the, pressute 
points to a particularly great mutual perturbation of the atoms. ran 


“9387. of ‘Schaefer ‘and B. Philipps. 
(Zéits. 4. Physik, 36: 9-10. ‘pp Work 
ab material in suppott of Dennison’ wiggsted 00, 

écular structure [see Abstract 1031 (1926)]. Some new bands “8 
reported, and are shown to fit in; the atoms C, O, O must be arranged 


9388; Infra-red Absorplion Spectra’ of Cellulose.) ‘0. aud 
Laski. phys. Chem, 121/ pp; 186-142, May 23, 1026.)—~Measure- 


- 

, 


ments in the fluorite dispersion region, intended to’ be part of a series: of 
long wave-length measurements on cellulose, im ‘order .to find oat what 
oscillations very large molecules undergo. Films of cellulose and-intro- 
cellulose were used, one film of each being mercerised., Absorption bands 
ete found at 2:9 and regarded as. the fundamental and octave 
due to the hhydtoxyl groups. At'3-85 sharp absorption frequency 

and a strong absorption at "These are atzzibuted to, the CH, groups 
A relatively weak absorption occurs at 4- 6 1: inthe cellulose only and this 
is taken_as characteristic.of the CO binding. Inthe nitro-cellulose appears 
NO, absorption between 74 and 84... Mercerisation caused slight changes 
in the absorption curves, showing that the, process modifies the frequencies, 
and hence that a chemical change is implied. eit Ge 


PP. 562-567, May, 19 satan, Fabs 
tn tgs the absorption by vapours of these me 
The tellurium was heated in an iron the at 
500° C., while the temperature of the carbon tube was about 1600° C. 
743. (1926)]. The same procedure was used for bismuth ; the chromit 
Copper were put direct into the tube. Four absorption lines 1 
lines were..absorbed, four being new ; to 
expected from the work of Ruark, Foote, Mohler , and Chenault. Founaey 
lines ‘were measured in the ‘spectrum a 75-amp. arc. ‘Three trip 


B. 27. pp. 538-541; May, 1926,)-——By, means of 
a photomicrograph camera consisting essentially of a lens system giving a 
narrow beam of light (0:06 mm.), which passes through a photographic plate 
and falls upon one junction of:a thermocouple connected to a sensitive 
galvanometer, the deflection obtained is a measure of the transparency 
of the plate. This was utilised for the further analysis of the plates 
sten simultaneously on the same:plate. The results [Abstract. 2279 (1024)) 
then given are now revised; and it is found they give values sehen. 
152117 A. and for Ly:1-0708 A.,, as compared with eye -measurements 
1+2122A.-and 1-0716A. respectively: ..The author considers the latter 
to be more;reliable. Ly is clearly between B, and 19, whilst L, is-between 
actually’ between new line 1-0000:A. ‘The mean 


variation: in boats 8. G.B. 
2891: of he inte of Aton 

D. (Phys. Rev. 27. pp: 521-529, May, 1926))— 


From thé measurements of the separation’ (AA) of the’ Ka doublets of 
the lighter elements (Al [13} to Ge [82}) by Siegbahn, Roy and Backlin 
it" appears that the experimental values of Av/R{Z — 3+6)* deviate sys- 
tematically from Sommerfeld’s values obtained from relativity formulz, 
and’ the deviation is latge of Fe group of elements. The. déviation 
expioed by + whee the first 


from. the normal state, in agreement with Shenstone and McLennancand 
McLay, the other nine being from excited states. &. 


term is due to the relativity mass charge of the radiating electron in the © 
two orbits producing the relativity doublet K, and the second term 
expresses the difference in the magnetic energy of the excited atom corre- 
sponding to the two different K, values of the radiating electron. Landé’s 
model for the relativity doublet on a magnetic basis was used to calculate 
the second term. It: shown that Getermitios the shape of ‘the. 


electron orbit, then Avnag/R(Z — ===, and the mean of ‘the 


also shown that the idea set forth in a previous paper for the behaviour 
of Ka doublets of the first transition group of elements’ receives further 


2392, K Emission Spectra for Elements Tin to Hafnium. J. M. Cork 
and B. R. Stephenson, (Phys. Rev. 27. pp. 530-537, May, 1926.)—A 
Saeageastie of work with an X-ray tube previously published [see Abstract 

1362 (1926)]. Measurements are recorded of the K sines emission wave- 
lengths of elements from tin (50) to hafnium (72). with the exception of 
xenon (54} and Ho (67). The B line is resolved into the components 
B’ and B with a wave-length difference of 0- -76 x-units. The wave-length 
difference for a’ and a lines is from 4-4 #-units for tin to 4-84 s-units 


- for hafnium. Slight irregularities are noted for groups of points if the 


doublet difference is plotted against atomic number. This may bear 
| S.G.B, 


-49.-8. pp. 673-604, May 4, 1926.)—The effect of temperature has ‘been 
investigated by other workers at temperatures above normal [see Abstract 
1661 (1925)]. Here the reflection is examined from calcspar at low ‘ 
tures, using an ionisation chamber and electrometer method.’ It is 

that the refiecting-power for CuKa radiation in the first order increases 
by 2-04 0-4 % when the crystal is cooled to liquid-air temperatures. 


2394. to the of X-Ray J. 
Schr6ér. (Ann. d. Physik, 80. 3. pp. 297-304, June :1926.)—A con- 
tinuation of previous work by Vogel, ee ee 
(1925)]-on X-ray standards, consisting of precision measurements made by 
the Seemann method on the K and L series. of some twenty-five. elements. 
The measurements are made relatively to the CuKga, whith is | 
- suitable in that it falls in the region of wave-lengths investigated, results 
being obtained from chromium to rhodium in the K series and samarium 
to uranium in the L series, The accuracy claimed is of the order of 
0-03 X-unit. In the L series a constant difference of 0-54 X-units exists 


-between the results obtained and those due to Siegbahn, and the cause * 


of this deviation is not entirely clear, various sources of error, such.-as 


2395. Higher Order X-Ray Reflections from Fatty Acids, J.A, Prins 


‘and D,, Coster. (Nature, 118. pp. 83-84, 
XXIx.—a.— 1926, 
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of lauric, palmitic and stearic acids were obtained by crystallising from 
acetone and mounted on the calcite crystal of the. X-ray spectrograph. 
As found by Miller and Shearer, the odd orders from the long spacings are 
much more intense than the even orders. Unusually strong orders were, 
however, found at about the 12~l4th, 16th and: 18-20th: in: the*three 


2396. X-Ray Term Values, Absorption ‘Lanite, and Critical. Potentials. 
C. Stoner. (Phil, Mag. 2. pp. 97-113, July, .1926.)-—The elements 
titanium (22) to zinc (30) are mainly considered, and a table is given with 
the term values computed from the X-ray data; these are. shown to fit 
in with those of elements of higher.and lower atomic number. . Deals with 
the fine structure of X-ray absorption edges. The.term values involved 
seem to correspond to the energy required to remove an electrop.to the 
lowermost possible unoccupied optical level in the atom; this differs by 
only a few volts from that required to! remove it to the boundary in the 
case of a neutral atom. ‘The difference increases as‘the atom becomes more 
and more ionised. The fine structure observed for compounds appears to 
agree with the results of the above. view, the. order of magnitude of the 
separations bétween the components of the structure being accounted 
for. Critical potential results are compared together, some of the inter- 
pretations being criticised. It is suggested that some of the critical points are 
due to atoms which have been ionised by the loss of outer or inner electrons. 
of atomic level-energy values. HoN. A, 


2397. Excitation of X-Rays... C, Gerthsen. . (Gaia 20.7. 
pp. 540-547, 1926.)—From, a. consideration of various experimen 


results it is concluded thatthe exation by pone governed by 


RADIO-ACTIVITY. 


Radio-Active Substances, (Mme.) P,.Curie. (J. de Physique et le Radium, 
7. pp- 97-108, April, 1926.)—Considers ‘the applicability of Compton's 
theory to a monochromatic group of y-rays, emitted by. a -radio-active 

element, and diffused either by the electrons in the outer rings of the 
emitting’ atoms or in those of the surrounding atoms, the diffusion being 
accompanied by the emission of “ recoil” or “‘shock” electrons. The 
division of energy between the diffused y-rays and the shock electrons 
is considered, and also the wave-lengths of the y-rays and the velocities 
of the B-rays. The formule and curves obtained are used in the discussion 
of the results arrived at by different observers in the study of the primary 
and secondary and f-radiation of the radio-elements ; but it is pointed 
out that the actual behaviour of any element may be very complicated, 
since there are often several groups of monochromatic y-rays, and the 
continuous spectrum due to the Compton-effect may be superposed on 
another continuous spectrum which is independent of this effect. Ih 
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placed end to end in opposite directions. Further, the 34th order of 
palmitic acid and the 26th of lauric were obtained when the 28th and 2ist 
respectively could not be observed. F.S. | 
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due to photoelectrons from the inner electron shells;.and the distribution 
of intensity in the Continuous spectrum does not agree with that expected 
from. theory:' ‘The energy’ of the 'y-rays should,’ according 
{Phys: Zeits. 27. pp: 371-378, June 'l, 1926.)-The author ‘has 
discussed this problem in previous papef%, and“le now gives’ the results 
of a new calculation, based on the latest knowled of the laws of irregular 
movemetits in the atmosphere, giving the tition in altitade ‘to be 
aid theif disifitegration products.’ ‘The’ ‘of the ‘quantities 
upwards is mitich more rapid than ‘that déditided froin the previous Calcula- 
tiotis:' The following ‘table shows ‘the heights at’ which the amdurit is 
one-half, and in ‘the last cofumtih ‘one-tenth, of that at’! m. ‘above the 


The 
accepted values for the: total amount of emanation in the atmosphere 
require correction. A, 


2400. Measurement of Radio-Active “AF 
Dufton. {Brit.°J.°of Radiology, 22. pp? 128-129, July, 


2401. Obliquity Corrections in’ Raditim ‘Estimation. 1. Backhurst. 
Pays . Soc., Proc. 38 277-289 ;. Disc., 289-290, 
‘given for corrections in tadium’ estimation 

sources of the shapes most frequén 1a The eff 
of scattered radiation is considered, and some experimental results * ‘ate 
shown graphically and compated. with values for a 


yi oo ven: testicle von to sas lath Tyo 


e 
RaD and its products are distributed fairly uniformly in altitude. The 
1 
preparation with respect to time. B. J. L. 


> 


2402. Measurement of Conductivity of Gases by Schleiermacher’s Method. 
H. Busch. (Ann. d. Physik, 80. 1. pps 1926.)—Reden 


rather. arbitrary, The author calculates corrections for these leads which 
are based on more probable assumptidns;’ and’ obtains’ values’ for the 
corrections which are of the same order of magnitade as those found 


by Weber to have more weightthan those obtained by Schneider. In 
calculating the correction, the author assumes that the loss of heat from 
the potential wires is proportional to the differente in temperature between 
the wire and the gas surrounding it, and not proportional to the difference 
this a4 T 
neat 
(Ann. a. Physik, 80. 2. pp. 215-216, May 27, 1926.)—This gives: correc: 
1862" (1926)}. T, B. 

2404. Temperature Time Curves for’ Glass. E. 
1926.)—A method is described for the accurate determination of the 

time curves and point of crystallisation of a glass sich as 
plate glass. The dependence of the crystallisation velocity on temperature 
and’on ‘the rate of change of temperatare are determiined for crystals of 
10 00 ps; aid 100 for'plate glass. FSB. 
2405. Specific Heat and Entropy of HCl. H. 'G. Hicks and A. G.G. 
Mitehell. Cheni. Soc., J. 48. pp. 1620-1527, June, 
tation of the rotational-oscillatiorial specific heat and éntropy of 
using directly the actual’ experimental energy-levels ‘for ‘the 
states of rotation and oscillation, which ean be calculated from the inter- 
pretation of the absorption spectrum of HCI in the near infra-red." ‘The 
theory of half-quantum numbers is used to determine the @ priori prob- 
abilities of the different states. Results in good agreement with the 


experimental values. A.D. 
"2406. Latent Heat of Vaporisation and its Relation to Curvature’ and to 
Pressure. 3. Satterly. (Roy. Soc, Canada, Trans. 20.’ 3. "pp. 229- 


231, Jan., 1926.)—Considering ‘a capillary tube in water under an exhausted 
Bell-jar it is shown’ that Houllevigue’s equation L’ —“L = (w/e) (log w/a’) 
may be ‘written L’ — = (ifp)(w — w” '2T fr) = gh very nearly, whers 
L = latent heat of vaporisation over flat'surface } L’ that over contave ; 


w and + Vvapour-pressures p S‘density of liquids “T'S sui 


the method of Schleierrnacher and obtained values for air and hydrogen 
which differ considerably from those of Weber, who developed the method 

r into one.of considerable precision, but whose assumptions in obtaining ; 
the correction for the potential leads to the current-carrying wire seem | 
by Weber, and hence considers the values of the conductivities as found 


tension of liquid; 4 = height of liquid in tube. It is also shown that 
the equation follows simply from a consideration of the potential energy. 
H. L. Callender [see Abstract 1720 (1908)] obtains an equation which reduces 
T. B. 


tion, II, 1. Bencowitz and H. T. Hotchkiss, Jr. (J. Phys, Chem. 30. 
pp. 643-657, May, 1926.)—fFurther experimental evidence is adduced in 
support of two generalisations which are directly deducible from an equa- 
_ tion developed in a previous paper [see Abstract 792 (1926)}. A. B.C. L. 


_ 2408, Investigations on the. Mixing Heats of Fused Metals. A. 
Magnus and M. Mannheimer, (Zeits. phys. Chem. 121. pp, 267-288, 
June 10, 1926.)—Two methods are first described with full experimental 
details for the measurement of the mixing heats of fused metals, and their 
utility. is. demonstrated by several examples: .Pb-Sn, Pb-Cd, Sn-—Cd, 
Sn-Bi, Zn-Sn,. The maximum heat of admixture for binary alloys was 
not established in any of the cases investigated of equimolecular mixtures. 
A cooling effect was found for the mixtures Pb-Sn, Sn—Cd, Pb—Cd, and 
Zn~Sn, whereas Bi-Sn exhibited a heating effect. With the mixture 
75 % Zn and 25 % Sn an example was found for which the temperature 
lowering during adiabatic admixture of the two metals was greater 
component. | H. H. Ho, 


2409. Quantum Statistics of Space Radiation and their I 
with those affecting Material Bodies. A. Smekal. (Zeits. f. 37. 
4-5. pp. 319-341, 1926.)——An attempt to establish the quantum statistics of 
space radiation from observed facts, namely from the elementary radiation 
process of material bodies. (hat the 
deduction concerning the vibrations in space due to Bose can be dev 
independently from the theoretical light quantum conclusions obtained 
from the consideration of the quantum statistics of molecular translation, 
Planck's law of radiation and Einstein’s work on the subject are deduced 
in S. G, B. 
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2410. Heat ‘Transmission by Irradiation, U. Bordoni, (Acad, 
Lincei, Atti 3..pp. 554-560, May 2, 1926.)—In a mathematical disquisition 
) on a recent paper {see Abstract 1607 (1926)] the author critically 
examines the various formulz that have been used for calculating the 
transmission of radiant heat from a body to its surroundings—that is to 
Say, the difference between the radiation emitted and that simultaneously 


F, 


2411. Extinction of Methane Flames by Diluent Gases... H. F. Coward 
and F, J. Hartwell. (Chem, Soc., J. pp. 1522-1532, June, 1926.)— 
Determinations of the limits of inflammability of methane in atmospheres 
composed of air mixed with (1) carbon dioxide, (2) nitrogen, (3). argon 
and(4) helium show that the factors mainly responsible for the 
of of faejare the reduction ofthe oxygen content bythe ga, and 
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treatment of the subject thus involves the thermal! conductivities of certain 
gaseous mixtures up to 1000° or 1500°, which are unknown. The thermal 
capacity effect of the diluent is marked in the case of argon; the lower 
limit of methane is reduced from 5: at ape 40 % in an atmosphere 
containing 47 % of argon and 53 % © of air, and to 3-95 % in argon mixed 
with just sufficient oxygen to burn the methane completely, The thermal 
conductivity effect is marked when a comparison is made between 

limits in atmospheres of air to which has been added argon on the one 

or helium on the other. The “limits generalisation” of Payman [Abstracts 
460, 461°(1919); 731 (1920)) holds fairly accurately over the whole 

- of mixtures investigated, ‘except near the point at which the lower and 
higher mixtures meet. Of all mixtures of methane and oxygen, that repre- 
sented by CH, + 20, is the last to become non-inflammable’as inert gases 
(nitrogen, either’alone’ or mixed with carbon dioxide, argon, or helium) 
are added in increasing amount. A parallel is observable between the 
“ lags ”’ on ignition and the dilution limits of the mixtures used, and these 


2412. ‘Deductions of the Reciprocal Theorem Ww. 
(Zeits. Physik, 37. 4—5: pp. 304-307, 1926.)--On the. basis of 
the various forms .of the reciprocal theorem and of the “ condition of 
existence ’’ resulting therefrom, explanations are given concerning (1) the 
properties of van der Waals’ equation of state, (2) Jakob’s method, 
(3) dissociation of gas mixtures. without altering the number of molecules, 


Abstracts 1149, 1150.(1925),). 


; 2413. Energy Levels of the Ideal Monatomic Gas Model, E. Schré- 
dinger.. (Preuss; Akad, Wiss, Berlin, Ber. 2-3. pp. 23-36, .1926.)—This 
paper commences with a discussion of the quasi-ergoden hypothesis and 
conditioned periodic, systems, Previously the author [see Abstract 127 
(1926)} had expressed the opinion that the Planck standpoint could not 
be maintained without arbitrary assumptions, viz. when quantification of 
the single molecule is not considered but quantum conditions are proposed 
for the gas as a whole, The author now quotes and investigates a proposal 
of Einstein, which is almost free from special assumptions, and refers to 
the Planck fundamental assumption that. N | states of the gas occur with 

levels U, at a constant distance apart in the phase volume of 
N18, By making the lowest energy level, Up = 0, the whole thermo- 
dynamic behaviour ‘may be evaluated. The calculation of the free energy 
from this new standpoint is dealt with. _The case where the energyless 
state is excluded (gg = 0) is considered, and the pressure and energy for 
this case are evaluated. The inclusion of the energyless state (g, = g) 
is examined, and a physical interpretation is proposed for the mathematical 
results obtained by making a suitable extrapolation of the classical gas 
laws into the region of lowest temperature. ‘HH, Ho, 
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an 2416. Transmission in a. Conduit with Kini: G..W. 

. (Phys. Rev. 27. pp. 487-493, and 494-498, -April; 1926.) 
The author’s theory of acoustic transmission in a conduit with a branch 
line is extended to the cases when the» branch is (a)»a Helmholtz 
tesonator, (b) an orificé, (c} an ‘open tube,. .a closéd ‘tube; (ec) an’ impe- 
@ance of any kind: Experimental verification is obtained. 


e2, May, 1926.)—The optimum time (T) of teverberation was determined 
tally for player-piano, violin, violoncello; bass ‘and 
voices and for human speech in the concert hall of the State Institute of 
Musical Science in Moscow, which has a volume of 265m* and reverbera- 
tion whén émpty of 2463 séc: The values (1-08 — 1-14) give a mean of 
1-11 sec. ‘as compared with an earlier investigation in a hall of volume 
126m*, which gave T = 1-06sec. It is deduced’ that a mean intensity of 
sound exists which is the same for human speech and ntusical performance 
of different kinds, with respect to which our ear determines the optifium 
éf the impression. This intensity (10 times minimum audible intensity 
i) is given by : '1/333n + log,4 (aS,) = 3+07. For aS; = 49-5 the mean 


“2418; New Investigations in H. Riegger ‘and 

‘rendelenburg. (Zeits. techn. Physik, 7. 4. pp. 187-191, 1926.)—U 
a ‘condenser microphone records are obtained showing the structure | 
by lotid-speakers. Diaphragm and horn loud-speakers are cOmpared as 
regards their faithfulness of reproduction. Mention is made of acoustic 
and physiological phenomena that are observed on the Sa ee 
speakers. G. A. 


2419. Characteristics of Continuously Tunable Diaphragms. L. V. 
King. (Journ. Sci. Instruments, 3. pp. 241-245, May, 1926.)—By the use 
of hydrophones fitted with tunable diaphragms it is now possible to develop 
submarine signalling along somewhat the same lines as in radio-telegraphy. 
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“2414. Velocity, of Sound in 
| Canada, Trans, 20. Sect.,3, pp. 1 
the relation between the latent hea vaporization ¢ 
| of sound in a liquid.. The Lewis formula is griticised, and is shown to . 

fail for, water. A correct formula has not yet been found, W..H. Gz, 
‘ 3) 

2415. Mutually _Counteracting Pinhole Probes. Barus. (Nat, 

Kcad. Sci., Proc. 12. pp..223-227, April, 1926.)—An extension of the work 

5 
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It may be expected that considerable advantages will accrue from the use 
of transmitters giving pure notes over considerable ranges of frequencies, 
as narrow bands of given frequency may now be picked up to the exclusion 
of others. Furthermore, by tuning in, )the-hydrophone is used at its 
maximum sensitiveness consistent with proper damping, so that it may. 
be possible to receive over considerable distances without the use of valve 
amplifiers. As submarine signals offer a promising miethod of assisting 
navigation and, in combination with radio-telegraphy, of presen 
distance from lighthouses or light-ships, the possibility of dispensin 

such refineménts as valve amplifiérs may be considered ad cerakthvoes 
usual'ship’s wireless, 
Davis and N. Fleming. (Phil. Mag. 2. pp. 1-64, July, 1926:)—It is 
first shown that the loud-speaker is more adapted to reverberation work 
thah Sabine’s organ-pipe method,. because it is a source of sound -whose 
activity can be more easily: vatied over latge known‘ ‘Instruments 


speaker in terms of the acoustic amplitude per unit current and loud-speaker 
current at different frequencies. After establishing the validity of the 
logarithmic law for the decay in rooms of reverberant sounds of much 
higher intensities than those used by Sabine, the decay factors (A) for two 
large rooms are determined in terms of the frequency, im the one case by — 

of Elastic Hammar on Sting Das, 
1926,)~Continuing ‘the: work previous paper, a rigorote treatrient 
of the impact of the yielding elastic hammer upon a point of a stretched 
string is here given. The method is that of the Kaufmann theory for the 
unyielding: hammer. On \account of the very: complicated form .of. the 
function, ‘the duration ofthe impact-tanneb ie Meter: 


duration of the impact, although there is a sensible increase in the duration 


results are obtained for an electromagnetic and an electrodynamic loud- 

various types of pressure variation produced by the 

of the hammer. At any instant the pressure is’ directly proportional) to 
VOL, XxXIx.—a.—1926. 3B 


BLECTRICITY AND MAGNETISM.” 
THEORY, -ELECTROST ATICS AND ATMOSPHERIC 
ELECTRICITY, 


"2422. Some Problems of Electromagnetism, Cc. Rimini, (Elettro- 
tecnica, 13. PP- 452-454, July 15, 1926.)—-To avoid some misunder- 
standings arising from the general enunciations of the laws of electro- 
magnetism and, in particular, of the relations between work, potential 
to be taken to avoid error. 


2423. ribo-electvicity and Friction.. P. E. Shaw and Cc. Ss. Jex. 
(Roy. Soc., Proc; 111. pp. 339-855, June 2, 1926.)—Changes in the con- 
dition of glass surfaces when rubbed with flexible materials like cotton, 
linen and silk, are dealt with, measurements being made of (a) the electric 
charges displayed by the glass surfaces ; (6) the coefficient of friction 


(1) Quring: to.edeorption of condensable material the of glass surface 
slowly. descends from 1-2 to about 0-7; (2) ordinary textile materials 
tubbed' ‘on glass quickly reduce yp; (3) very clean textile materials 
slowly reduce yz; (4) a low value of y is raised by heating the glass or 
placing it in a vacuum or in air; (5) the sign of the charge can be made 
rubbed on the other be Uy B. 
2424. Anomalies in Frictional Electricity: G.B. 
posers for ‘Cultivation of Science, Proc. 9. pp. 210-214, June, 1926.)— 
Anomalous frictional effects have been known since the time of Faraday. 
Rankine’s observation about rough and smooth ebonite rods appears to 
depart from accuracy when the rubbing is prolonged ; the ebonite pieces 
show reversals of sign. A few more substances are observed ;' of these 
india-rubber ‘of ‘red and grey varieties show similar reversals. From 
the considerable rise in temperature of the rubbing substances and from 
Jones’s observation about definite relationship between the potential and 
the temperature-of the substance, it appears that thefmionics play a 
_ considerable part in frictional electricity, The reversals in ebonite and 
rubber may be due to the non-homogeneous nature of these substances. 


A. D. 


2425. Electrical Double Layer on the Surface of Mercury. A. Biihl. 
(Ann. d, Physik, 80. 2. pp. 137-180, May 27, 1926.)—Experiments were 
carried out by vaporising Hg by blowing air over it, by bubbling air 
through Hg and by letting Hg drops fall on to an obstacle. It was found 
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of electroscope.is used, and a special tilting apparatus for measurement 
of the coefficient of friction (4). Amongst the definite effects found are : 
V 
1 


From spectral observations and from its properties 
it is concluded the carrier’ must be Hg. When the 
contact with a gas, negative carriers also are produced and a 
asconds is So far ascan be traced all gases behave 
Amalgams and even very small amounts of impurities in 
negative carriers, and this action serves as a test of the 
Hg. It is explained that in the outermost molecular layer 
@ narrow region of action exists corresponding to that of the 
.of molecular forces, and that free electrons are: drawn 
into the interior by these molecular forces The thickness of the elec- 
—® cm., a distance corresponding td the radius 
Hg. Absorbed gases’ tend to increase the 
some ive charges. Metallic impurities liberate electrons more 
readily than Hi, and 20 bring negative charges to the layers. 


2426. Experimental Test of the Theory of the Electrodeless 
J. K. Robertson. (Roy. Soc. Canada, Trans. 20. ‘Sect. 8. pp. 143-147. 
an., 1926.}—After a brief discussion of the theoretical side of the question 
is shown that while the results give only a fair confirmition of the 
validity of the relations stated, they are not without value in a considera- 
tion of the best use of the electrodeless discharge in spectroscopic research. 
Attention is directed to the following three points: (1) As far as the 
magnitude of the electric intensity acting on a gas or vapour is concerned, 
capacity is of little importance. (2) The electric intensity is increased 
by decreasing the inductance of the oscillatory circuit. If, therefore, an 
investigator wishes a high electric intensity to bring out, for example; 
lines, the inductance of the oscillatory circuit should be small. 
( On the other hand, if it is desired to examine successive changes in 
spectra as the electric intensity acting on a gas or vapour is gradually 
ALE, 


Mechanism of Lightning Discharge. T. Terada, U. Nakaya and K. 
Yumoto. (Inst. Phys. and Chem. Reseatch, Tokyé Sci: Papers, No: 62: 
pp. 129-160, March, 1926. In English:)}—The immediate object of these 
investigations is ‘to study in some detail the mode’ of excitation as well 
as the spatial and temporal distribution of the spark discharges which 
take place on’ the surface covered with Al dope when different sorts of 
e.m.f. are applied along the surface, The specimens of materials to be 
tested are -all of cotton fabric treated with caoutchouc to make it gas- 
tight. One of the surfaces is coated with aluminium dope. The experi- 
ments are made along ‘the following lines: Excitation by alternating 
e.m.f. (a) by Tesla apparatus, (b) by alternating current of 50 cycle; 
experiments with statical influence: machine ; characteristics of different 
specimens of fabrics ;. experiments with metallic powder in dielecttics:; 

ts with the Wommelsdorf machine—(a) photograph of thread 


VOL. XXIxX.—A.— 1926. Ont 


ELECTRICITY AND MAGNETISM. 731 4 


732 he YALA 


spéctrum of the spark; 
distribution of the tracks of spark on the: surface’ of. fabrics ; apparent 
length of spark compared: with the ofdinary spark ‘length ; 


coherence and decoherence of metallic. powder; experiments witha 
heterogeneous mixture of grains of conducting and insulating materials ; 
experiments with multiple spark-gaps connected ‘by high resistances } 


H, Rothe. (Zeits. f. Physik, 37. 6. pp, 414-418, 1926.)-—It is, here shown 
that the velocity distribution of glow electrons which are emitted from 
the oxide kathodes of technical three-electrode tubes can be measured 
by. observation of the starting currents. It follows the Maxwell dis- 
tribution law, but the mean velocity of the electrons is 1-5 to 2-2 times 
theney. pt seven lope 3198 to of 


2430. Ionisation Potential of Silver, Piccardi. (Accad.. Lincei, 
Atti, 3, pp. 489-490, April 18, 1926.)-Foote and Mohler found 7542 


2431. Mobility im. Ate, (IE), Effect “of 
Ai M. Tyndall and L. R. Phillips. (Roy. Soc., Proc. 111. pp,.677-691, 
July .2, 1926.)—A continuation of previous work [see Abstract 1435 


pp. 422554, May;: 1926.)+-Frith’s experiments on the pressure variation 
of the natural ionisation in air, nitrogen, oxygen and carbon dioxide 
insidé-a12-in. diameter steel bomb were repeated. Frith’'s results were 
confirmed éxcept ‘that it was found that there was no abrupt change in 


the rate of variation, and:no true“ saturation” values of the ionisation 


discussion of results. It is suggested that the principle of multiple gaps 
may be employed to explain the apparent length of spark in the lightning 

discharge. A. E.G. 
2428. Theory of “Glow” Protective Devices.| ITI. Kesselring: 
(Archiv f. Elektrot: 16. pp. 130-1565, May 25, 1926;)—A continwation 
of previous work [see Abstract 1427 (1926)}. | Following a full theorétical 
discussion of the behaviour of protective devices of the glow, condenser 
and horned types, a description is given of experimental investigations 
of all three types. The results obtained show that the glow type is in 
general superior to the other two. A. W. 

| V 

¥Z0) | SDOWINE a Tec Gue ti aaaition an organic 
vapour. by an amount depending on the constitution of the vapour and 
the sign of the ion.. The vapours used were the normal aliphatic aleohols, 
chloroform, carbon tetrachloride, propyl iodide, octane and decane. The 
effect of a given concentration increases as the alcohol series is ascended, 
and it is suggested that the effect depends on (1) a ‘* clustering coefficient ’’ 
determined by the combined effect of any permanent electric, moment, 
and an’ induced electric moment in the neutral molecule, and (2) the 
effective diameter of the cluster. W. TOW, 
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were investigated, and although no unidirectional effect | was 
foutid'it was seen that of thrée spheres of 7-in:, arid 12in. diam diameters 
; ivély, the rate of production of ‘ions pér'¢,c. was least for the 9-in. 
=P ¢ at high ‘pressutes. The effects of lining with aluminium and 
and it that the former increased the 
at low pressures and ecreased it at high pressures. Copper 

acted similarly at high pressures, The effect, of. water-vapour was 
i acc d the effects of slow chemical reactions were found impossible 


‘Independence of Sparking Polewtiah on. Temperahwe,..B. Brey, 
(Ann. d. Physik, 80.4, pp, 408-414, Jume 22, 1926.)—Burton’s results 
sparking potential was a function of the 
ture [Abstract 1424 (1926)]. Discussion of Meyer’s work [Ab- 


(Archiv: Blektrot. 16. pp. 261-200, June 14, 1026.}—This is io mathe. 


principle of the method is to compensate the grid current by a current 
of ‘equal magnitude and frequency, but opposite in) phase, and this is 
athieved in a four-electrode valve bythe insertion of:a résistance R, in 
the grid circuit. The analysis shows that if C,, is the grid- 
dnode capacity) C,, ‘thé capacity bétween grid: and ‘space-charge grid, 
and R,'the anode circuit resistance, then the condition for phase com- 
pensation ‘is = In multi-stage amplifiers ‘the simplest 
manner of effecting compensation at all frequencies is to divide the 
sngectargn ve transformer, part being in the anode circuit, 

part in the space-charge grid circuit, the division being at the mid- 


and Energy Storage. ©. Friedlander. (Phys. Zeits: 27. pp. 361- 

storage system is generally fulfilled when the closing resistance of the 


be ao disturbed. ith ‘a given Oscillating system lity ofthe of 

the regulating arrangements decides the kind and stability originating 
oscillations. [See also Abstract 1429 (1926).]"" 
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bf size of 
Stract it and experiments now described show that the minimum 
potential in very dry gas is independent of the temperature, and that 
Burton’s:tesults can only be attributed to variations of humidity, in the 
gas employed. | A. W, 
coupling effect of the anode circuit on the-grid circuit of an amplifier, 
arising from’ the’ grid-anode capacity of the valve. The fundamental , 
point if the two ‘capacities are equal; _ 
parts is shown to have a negligible effect. Experimental measurements 
| verify the mathematical theory. EB. T. A. R. 
| system is stable, the stability can be easily disturbed by introducing a : 
| e la , of the equilibrium position cannot | 


_ ELECTRICAL PROPERTIES AND INSTRUMENTS... 
<page Hall’s Phenomenon in Antimony with Weak Fields. Maca 
pa. (N. Cimento, 3. pp. 177-183, April, 1926.)—Investigation 
the changes undergone by Hall’s coefficient in antimony. through tem- 
perature, annealing and through the action of mesothorium radiations 
in a weak magnetic field. The following conclusions were reached : 
(1) Within the limits of the field employed, i.e. between zero and about 
780 gauss, the Hall-effect is proportional to the field. (2) The law of 
variation of R with the temperature is linear and in the direction of 
diminution with a rise in temperature. The annealed discs of metal are 
more sénsitive to variation than the unannealed, having a thermal coeffi- 
cient almost double that of the latter. (3) At the surrounding temperature 
the discs exatnined had a Hall’s coefficient of 0-242 for the unannealed 
and 0-262 for the annealed. The annealed and the chill-cast discs were 
obtained ‘by slow or rapid Solidification. (4) Mesothorium radiations, 
during solidification, ‘:produce a diminution of the coefficient of 
11% Several tables of numerical results are given. E. 


‘2437. Changes in Electrical Conductivity with Cola Working. 
Geiss and J.A.M. v. Liempt. (Zeits. f. Metallkunde, 18. pp. 226-218, 
July, 1926.)}—The changes in electrical conductivity of tungsten wire 
during ¢old' working was investigated, with a view to elucidating the 
influence of the space-lattice parameter changes on the conductivity. 
The conductivity of wire drawn from one crystal was compared with 
that of the many crystal wire, and considerable difference was found 
between them. The phenomenon was explained as a consequence of 
deformation of the orbits of the valency electrons, and the results are in 
2438. Conductivity of Dilute Edwards. (Phil, 
Mag: 2. pp. 1-21; July, 1926.)—The specific resistance (p,) of mercury 
in» @‘quartz'‘tube over.a temperature range of 0 — 300°C. is given by 
Pi = Poll + Or +- +- 0-0519¢*), where is the temperature, 
Measurements were made of the conductivity at various temperatures of 
dilute amalgams of thallinm,; germanium, antimony, yttrium, cerium and 
aluminium. . The relative change of conductivity with respect to mercury 
at: the same temperature (is proportional to the concentration. For 
thallium amalgams the temperature coefficient of increase of resistance 
decreases with increase of concentration. Examination of the results in 
relation to the Skaupy theory showed that the value of (1/c)(AL/L) at 
infinite dilution.was of the same order of magnitude for the ams 
examined, from which it would follow that atom for atom thé effect of 


einai H. Zahn. (Ann. d. Physik, 80. 2, pp. 182-190, May 27, 1926.)— 
Dielectric,constants of good conducting substances are measured by a 
resonance method, and a comparison is mage with the results given by 


a»measurement of the decrement. 
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coupled to @ second circuit of ‘a standard fréquency. The su 

then replaced by an ‘adjustable condenser in parallel with 4 Variable 
fesistor’ W, and these’ are adjusted ‘until the’ original’ periodicity ‘nid 
amplitude are restored. The periodicity » is determined by the 

sion’: ILC — “REL? wherd R “and” 

CW/(W +R). is the’ capacity and the induétance’ of ‘the ‘ton- 
denser, ‘and R'is’ the ‘ohmic resistance of the resistor. “With substances 
of ‘high ‘be ‘neglected ‘compared “with” 'W, 
= — 1/4W*. The decrement 8 = R’/2Lm = 
where € is the dielectric constant and ¢ the conductivity. For,electro- 
lytes of low conductivity, e.g. below 5 x 10—-*, it is found more 

to derive the dielectric constant from the displacement of the resonance 


and H. Zahn. (Ann. d. Physik, 80. 2. pp. 191-214, 


—By the application of the relation derived in an earlier nbieatiin er 
preceding Abstract), estimations of dieléctric constant are made from 

amplitude of the oscillations of the circuit, when in resonance with a 
standard circuit." The damping or dielectric absorption which is brought 
about in solutions by the bipoles of the solute gives a component of 


current which phage mith the in place of 90° as with @ perfect 
condenser, A. 


filiw 
the absorption or decrement with 
the parallel wire system in series with an adjustable non-inductive 
resistance, and the absorption when the liquid-filled condenser fortis 
part of the circuit, A is the wave-length, y = 60v, wheré'o is the specific 
cotiductivity in mhos, q@ whete C is the capacity in‘ cm!’ of’ 


wire system, B=}, B’ is the direct-current resistance of the circuit and 


L’ the inductatice. The’ method cai be’ applied for solutions which have 
a resistance as low as 0-1 ohm/cm. A further expression which is em- 
ployed for. the determination of dielectric constants of a series of liquids 
in which the conductivity varies but the dielectric « constant is the same 
is of the form € = 60Ac(min.), Where Onin.) is the conductivity of tha 
solution which has a minimum decrement of een [See Abst 


2441. W. Zimmier- 
mann. (Annd. Physik, 80. June 22, 
XXIX.—a.— 1926. 


DG si ont values. 

power loss, . The effect is reproduced by the use in the oscillating, cirowt 

of a parallel wire condenser in series with a non-inductive, fesistance. | 

The following expressions are derived and employed. to, evaluate the } 

SS 


experiments. are to extend the knowledge of the exact formation 
of surface layers.of fluids, especially of watery solutions; for this purpose. 
the photoelectric sensitivity of free fluid surfaces.in ultra-violet, light, is 
investigated... Only, solutions of ferrocyanide are operative without solid. 
surface, ‘The dependence f the photoelectric. action of the ferrocyanides 
of Li, Na, K,,on the concentration is measured. There is found to be 
a ‘quantitative connection Retween the undissociated' molecules contained 
a the ferrocyanide solutions and, photoelectric action and for the influence 

f the ions of Li Li, Kand Na. , It is shown, that in the outermost molecular 

yers of the ei of ferrocyanide solutions there are. 

‘The photoelectric action of solid salts is also. 
ationg 'thése ferrocyanide is fourid to be especially active. 
até ‘which show ho activity when iti solution. A, E.G. 
Kulikdwa. (Zeits. Physik, 37. 4-5: pp. 308-318, Mika’ 
effect was observed in 
of spark illumination it was possible 
limit of the photo-effect (Avg). An attempt is made to ‘establish, a 

ré given in four tables. age E. 


‘Properties of Mutual ‘Stanilards at Telephonic Fre- 
‘Hartshorn. (Phys. ‘Soc’; “Pro:! 38. ‘pp. $02-319; “Dise., 
une,’ 1996.)—-It i well known that’when @ mutual indactance 

‘current the value of the éffective mutual induc 
pr and farther that the secoridary p.d. 


inductance standards of three types : (1) ‘As wire Sued standard, 
with spaced winding to minimisé “capacity ‘effects; (2) the Campbell 
variable mutual inductance standard ; (3) the Tinsley, variable mutual 
inductance standard made in acoordance with Butterworth’s recommenda- 
tions,, Values of the corrections are given for all these instruments under 
indugtancge with frequency is mainly due. to capacity effects, dielectric 


and Application of High of Sl Sf 
Inductance for all. Frequencies, (Phil. Mag, 2. 
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corrections, “are introduced into all alternating-current bridges in which 
a mutual | uctance standard is used. An srimental. 
| over, the honi of | also Abstract 


thousand ohms, used in altemating-current measurements, difficulties 


are also given for the use of such a resistance as a ratio arm and potential 
divider together ‘with its use im bridges. A 10,000-ohm standard is 
described of: No. ‘47, manganin wires, forty of. which, about 106:cm. long; 
are stretched parallel to one andéther'on ‘the surface of an imagihbary 


taut Bysprings, Which’ they ate fisulated! Wt the othe’; 
pairs are cOnheéted’ together at the’ latter end. Any even fititiber of 

2446. Discharge V. Engelhardt)’ (Zeits) Tostramesi: 

| ‘wor of the rela between current strength ‘and discharge 


219-250, June 1926. )—A compreti¢nsive: al discussion is 


with copper outside, the iron circuit b 
ving an open, iron circuit, 


and many, interesting resulfg, are illustrated graphically. 


are diagrams of internal short-cirenits and of 


(Journy ‘pp. 297-301, June, 1926.)--Im order. to avoid 
eufrents, such as those due to leakage, a null method is employed in which 
an equivalent current is produced by varying the capatity.of a charged 
condenser: so :that the electrometer is kept et ero.. 

Sei Instruments, 3. pp. :1926.)-—A revolving 
that of the passage of a: constant current or that between two induction 
shocks) from ©-001 to seconds: -The driving power is.derived froma 
gramophone motor, the speed of which {rom one) winding is constant. 
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wires of circular cross-section, screened from earth by a cylindrical 3 
a cylinder 1-8 in. in radius; the internal radius of the screening cylinder ; 
| 
| = 
capacities, iron and’sopper losses, leakage; Yedomance frequencies} 
fandartiental equations; (3) short-circuit conditions; (4) ‘transformation 
ratio; (5) amplifier transformers with short-circuited . windings, A 
description is then, given. of experimental work on, twenty-two transformers 
of three types, on re having a closed iron ¢ nit, A second having a 
f iron 
these 
breaks 
A.W. 
4 


_ over about 100 revolutions, and is attained within one-eighth of a revolu- 
tion starting from rest. Such an instrument was originally designed 
by the late K. Lucas, but has never been described. | In a slightly modified 


expetiments.” ROTHOR: 


(2450. Supplementary Note: on the Patiohont H. A. 
Daynee: (Journ. Sci. Instruments, 3. pp. 329-331, July, 1926.)}—-The 
effect of varying the number, length and thickness of the magnets’ on 
the sensitiveness of the galvanometer is considered, and its influence on 


2451. “A. Simplifiad Moving. Magnet Galvonometor, with a High Figure 
of Merit, Downing. (Journ. Sci. Instruments, 3. pp, 331-335, 
July, 1926.)—-A. new moving magnet galvanometer of the Thomson 
type, having a.“ ‘figure of merit” up to 35,000.and considerable stability 
of zero, is described. Its simple design and its small size.have not only 
the cost Cite manufacture. AUTHOR. 


A“ Mumetal” ‘Magnetic Shield for a ‘Sensibios 
A. V. Hill. (Journ. Sci. Instruments, 3. pp. 335-336, July, 1926.)\—A 
magnetic shield for a sensitive galvanometer has been constructed of 

“mumetal,”’, strip, wound alternately with copper strip on a copper 
cylinder, and closed at.each end by.two, mumetal plates separated by a 
copper plate, In spite of its small size and weight, this shield is extremely 


AUTHOR. 


ae Y. (Journ. Sci. Instruments, 3. pp. 342-347, July, 1926.)—A 
method is’ given of constricting and calibrating a multirange portable 
instrament for measuring small values of alternating current and electro- 
motive force. Two triodés are used) one functioning as a cumulative 
grid rectifier, the'other a8 an amplifier. The readings of the instrument 
are shown to be independent of freqnency, and likewise independent of 
the mature of the circuit to which the instrament is connected. AUTHOR. 


»ALTERNATING € AND MAGNETISM. 


2454. of Static J. Fallow. (Rev. Gén. 
@'El: 19. pp: 987-991, author here shows how it 
is possible to maintain @ periodic oscillation by resonance of one of the 
superior harmonics of that oscillation. It is evidently necessary that 
the ‘oscillation maintained must not be purely sinusoidal; in the case 
of an electric oscillation it is sufficient that Ohm’s law is not applicable 
to the circuit. This principle ought to be able to explain certain pheno- 
mena’ still: 6bschre'in the functioning of multipliers of frequency. with 
triode lamps or with ferro-resonance, and to find applications in other 
branches of physics, It also leads to a practical means of demultiplying 
the fréquency of a source without the aid of rotating machines.. The 
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2455. Loss of Energy in Metal Platés of Finite Thickness due to Bddy 
E. W. Marchant and J. L. Miller. 
(Roy. Soc., Proc. 111. pp: 604-614; July 2; 1926.)—When eddy currents 
ate produced in a metal plate by an alternating magnetic field ‘normal 
to the plate, the total loss of energy is sometimes greater in thin plates 
_ than in thicker ones. The authors have measured the energy loss by 

near the plate. For copper plates the loss curve shows a maximum at 
about 0-6 cm. thickness, while for zinc the maximum is less’ markéd and 
is at about lem. These results are shown to agtee with the mathematical 


Kriiger and H.Plendl. (Zeits. f. Hochfrequenztechn. 27. 5. pp. 155-161, 
1926.)—A method is described for the direct tracing of alternating-current 
maguetisation curves of ‘closed’ and open-coted specimens by means of 
the Braun tube, The kathode-ray is deflected in one direction by the 
magnetic field of a pair of coils carrying the ‘alternating current, which 
also flows through a primary coil wound on the specimen ; in the secondary 
circuit is a high ohmic résistance in ‘series with a condenser, the instan- 
taneous véltagé across which is proportional to the magnetic flux; this 
voltage is amplified by thermionic valves and applied to a pair of plates 
in the tube to give a second deflection at right angles to the first. The 
curve traced is ‘thus the +i ‘ctirve. -A complete discussion is given of 
the accuracy of the method and the precautions to be observed. A number 
of tracings ‘are given showing thé effects of saturation, thickness of 
laminations, size of air-spaces and superimposed direct-current magnetisa- 


: 2687. Large Discontinuity Phenomena in the Magnetisation of Nickel 
and the Acquisition of a Simple Cycle, R. Forrer. (J. de 
Physique et le Raditim, 7. pp. 109-124, April, 1926.)—On repeating the 
experiments of Barkhausen {see Abstract 443 (1920)] on the discontinuities 
of magnetisation, the author shows that for an ordinary nickel wire these 
discontinuities ‘may be heard in a telephone without amplification and 
become stronger when the wire has been drawn out till breaking, curved 
and straightened. The h loops taken with a magnetometer 
show sudden changes in’ etisation which attain to.a tenth of the 
height of the cycle. These discontinuities have been studied with " 
magnetometer giving rapid indications, the cycles being thus 
on photographic paper. The cycles have the following properties : 
fields below the coercive force the magnetisation is almost 
steps, of which two jumps, situated at the beginning and centre of the 
ascending branch, reach an important fraction of the entire magnetisation. 
These properties persist, annealing at 400°C. having no effect, it being 
necessary to reach 720°C. to return to the usual nickel cycles. The 
author shows that a treatment involving drawing, rolling round a cylinder, 
and then holding against its elasticity in a straight capillary tube pro- 
duces remarkable results. The cycle is now a parallelogram, the two 
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completely. separated, The reversible portions are. rigorously. straight 
and, their small slope.the.same for different. cycles. The irreversible 
magnetisation, is attained. suddenly, (and corresponds ‘to sothe 97 


vd Lit iss: 
"RADIOGRAPHY ‘AND ELECTRO-PHYSIOLOGY. 


J, of Radiology, 22: pp. 91-114 July, 1926, |The Ninth Silvanus Thomp- 
son Lecture;)—This paper is purely medical. in its natare, and deals with 
radiological procedure for diagnosis and treatment. Whilst an important 
X-Ray (Grit, J. of Radiology; 22: 
pp. 115-127, July,..1926.)—The mechanism of the action.of X-rays on 
matter is discussed with particular reference to, the relative: values..of 
scattered radiation and selectively absorbed. radiation with variation of 
wave-length. The problem of dosage measurement, is then considered 
an ionisation instrument, described, which to 


2460. X-Ray. Shadows Fluorescent Serene 
(Brit, J., of Radiology, 22.,pp..190-181 ; .Disc.,, July; 
926,)—The author applies. the. phenomenon. of complementary colours 
to illuminate an X-ray fluorescent screen and so to produce red or green 
coloured images... Without suggesting any practical. use of the experi- 


"2461. Experiments swith Uraniaom 8. Pllipe.. “(Brits J. 

Radiology, 182-188 Dis, 138, July, 1988) demonstration 


was given of methods of concentrating uranium X from uranium nitrate 
he methods used are not specified, but details are promised in a later 
Rays a and Matter, A. (Crowther. (Nature, Ms. 
81-88, July 17, 1926. Substance of, two, lecturesdelivered before 
, Jan.,.1926.)—-A general account is. given. of radiology 
the dali wish do feng 
and difficulties of intensity measurement. Reference is made to 


. 
action of X-radiation. . The paper concludes with speculations as to. the 
biological action of X-radiation. B..J.L. 


CHEMICAL PHYSICS "AND #LECTRO-CHEMISTRY. 


“5 STRY bys 
asa Bre of Mathematics, . L, H, Adams..,.(Wash- 


ington erg Sci., J...16, pp,, 266-276, May, ,1926:,. Paper, read: before 
the Chem. Washington, Jan. 1926.)—-Varions _ paints of. contact 


is emphasised, ‘Reference is made. to, ‘inter, alia, (1) the graphic. repre- 
seiitation of data, the uses of coordinate paper. with either a logarithmic 
ot a double logarithmic scale, the plotting of the logarithm of one quantity 
deviation, curve ; (2) the selection 

equation; (3) the phase rule, and chemical. thermodynamics; 


erent fail to. support the common. view. 
power,; Moreover, no justification is apparent for the assumption ‘that 
the adsorption of anion increases with its valency ind: hence with it 


dioxide, éte., 
strongly support the authors’ view that the greaterthe valency’ of an 
ion the less is its amount of adsorption, and the smaller the coagulating 


manganese dioxide; ferric,’alaminium' and’ cliromitith hydroxides, etc 
due mainly to marked chemical affinity of these substances for v 


Adsorption: Ports TE ‘and 111 ¥. 
Wyatt. ‘(Faraday Soo.,’Trans.°22. pp! 184-145 Disc!) 148-146 Ma 
Part) of ‘the investigation {ste “Absttact 1136 (1926)} 
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pen nemist y and mathematic JISC USSeC nad nec 
“ and adsorption of different. ions by sols of mercuric sulphide, antimony 
ions: The general conclusion indicated is that the valency of an iott is 
probably amore important factor im coagulation than its’ adsorbability. 
| EL P. 
2465. Capillary Condensation and Adsorption. W.C. and’ H. D. 
Draper. (Nat. Acad. Sei:, Proc. 12. pp. 2954299; May, 1926.)—“Sorption 
isotherms for water-vapour on partially hydrated CuO, MnO, and 
mixtures of the two oxides are determiiied; the curves showing 4 rapid | 
increase in sorption ‘at’ higher pressures. “A similar result ‘is Obtained | 
one experiment’ with ‘MnO, and’ ether. every Case "95290 % “of 
the sorption takes place at pressures greater than one-half ‘the ‘vapour- : 
pressure: of the’ pute liquid.’ It is also inditated that ‘the sorption of 
water by CuO’involves true adsorption pressures ‘and capillary 
condensation at’ the higher pressures.’ ‘Thé relation of the results Obtained 
to the theories advanced by McBain dnd ‘others ‘is discussed!’ A. L. 
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authors described experiments on the adsorption of vapours of binary 
liquid mixtures by coconut charcoal. The method of determination was 
to weigh the amount adsorbed by a gramme of charcoal while suspended 
above the surface of the given liquid in an almost enclosed space, The 
adsorptive power of purified coconut charcoal was determined at 20° C. 
for fourteen liquids. The initial rate of adsorption was found to be in 
accordance with the laws of diffusion—that is, inversely proportional t 
the square root of the molecular weight of the liquid and pro 
os its vapour-pressure. Eleven of the liquids showed that the velocity 
of adsorption was a discontinuous function of time, and the pe ay 
was put forward that a sudden formation of a liquid surface in the 
accounted for the discontinuity. The experimental methods in deter- 
mining the stages in the adsorption by coconut charcoal from the vapour 
mixtures of benzene and alcohol and betizene and acetone were similar 
to those used in the previous work, but the tubes were sealed instead 
of corked. It was found that the adsorption curves consisted of | 
parts.. The first stage is the adsorption of the two components in a 
constant ratio which is the same as that existing in the vapour phase. 
Condensation to a liquid occurs in the charcoal when the density of the 
adsorbed vapour exceeds a certain value. This is the sécond stage. 
intergranular spaces of the charcoal. FY. B. 


(Zeits, £. Physik, 37. 6. pp. 419-457, 1926.)—-Measurements of the number 
of gas-layers deposited. Results not in agreement with Regener’s hypo- 
thesis [see Abstract 907 (1921)]. Carbon dioxide on glass and 
there is also a chemosorption. | A. D. 


2468. Binary Mixtures. G. Cc. Schmidt... (Zeits. phys. Chena 121, 
pp- 221-253, June 10, 1926.)—The theory of Dolezalek [Abstract' 1328 
(1909)} is tested, according to which liquid mixtures. may be divided into 
three classes. In the first the liquids contain only single molecules and 
undergo no combination, and the change of vapour-pressure with com- 
position is linear. In the second the liquids consist of single molecules 
which enter into chemical combination and give a vapour-pressure curve 
which is convex downwards. In the third category one liquid consists 
of single molecules, while the second is more or less polymerised .and 
decomposes on mixing. The resulting vapour-pressure curve is concave 
downwards through the increased vapour-pressure of the single molecules. 
Similar relations are found to apply to other properties, such as volume 
and dielectric constant. The theory requires that the molecular pro- 
portion of a non-electrolyte in a solution is proportional to the partial 
pressure of its vapour above the solution. The applicability is discussed 
of formule derived by Dolezalek in which the partial. pressure of a com- 
ponent of.a mixture is expressed in terms of concentration. Data are 
given for a large number of compounds of the heat evolution and volume 
change on mixing two liquids in yarying | proportions, and the relation 
of these values to the state of aggregation of the molecules is discussed. 
No correlation can be obtained between volume change and the \course 

the yapour-pressure curves or between heat and volume change on 
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concave dissociation of associated liquids occurs and heat is absorbed 
on mixing, while a convex wapour-pressure curve denotes combination 


2469. Periodicity of Colloidal W. Ropacsews paczewski and W, 
Szukiewicz. (Comptes Rendus, 162. pp. 1276-1278, 25, 1926.) — 
On adding sodium oleate solution of 1% concentration to some typical 
colloidal suspensions such as congo-red, the freshly-prepared solution at 
first increases the surface-tension, and then causes flocculation of the 
colloid and lowering of the surface-tension, which is again followed after 
an interval of about three days by. increase of surface-tension, and the 
changes follow. periodically at gradually increasing intervals until floccula- 
tion has occurred. .. This effect is. related to the degree of hydration of 
the colloid which fluctuates periodically. Other physical properties of 
the colloids which are measured, such as viscosity, electrical conductivity, 
and H-ion concentration, are found to finctuate with time in a manner 
parallel to that of the surface-tension. In investigating colloidal re- 
actions, the necessity is shown of taking into account the age of the sol. 
The observed periodicity of the colloidal reactions may account for the 


J. N. P. 


2470. The Movement of Colloidal Particles in an ‘ieidaie ‘Electric 
Field of Varying Frequency. Correction to Former Publication. O. Blith, 
(Ann. d. Physik, 80. 2. p. 181, May 27, 1926.)—In the expression derived 
to relate the amplitude of the movement of colloidal particles to the 
frequency of the alternating field [see Abstract 1678 (1926)] ny tig 
conclusion of the slip of the particles from gta 
high frequencies is maintained, _ J.N. P. 
A. Highfield. (Faraday Soc., Trans, 22. pp, 57-75; Disc., 76-81, 
March, 1926.)—-The colloid properties of nitrocellulose sols are investi- 
gated by means of the determination of Viscosity which, with certain 
limitations, is taken as a criterion of solvent power. The method of 

solubility by precipitation through the addition of a oe 
sumed inert liquid is found to be invalid. Measurements are made 
the falling sphere method of the viscosities of a large number of 4% sols 
of nitrocellulose of varying nitrogen ot 
ether, alcohol, water and acetone, alcohol, water. Ternary diagrams 
are constructed and illustrate the manner in ‘which the water content of 
the solyent of minimum sol viscosity changes with the ether-alcohol ° 
acetone-alcohol ratio. By varying the nitrogen content of the’ 
cellulose, it is seen that modifications in the viscosity relationshi 
produced, and thoes aro. an alteration tn the yf" cbtitent 
of the nitrocellulose, The lower the nitrogen content of the nitrddellilo 
the higher its hydroxy! content, and this is accompanied by a correspond- 
ing increase in the hydroxy] (water or alcohol) content of pfet the solvent 
of minimum sol viscosity and of the range of solvents which effect solution. 


The results are explained by an extension of the Pais 
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pon the Dielecivic. W.™M. Latimer. (Am. Chem. Soc., J. 48. 
1234-1239, May, 1926 |—Born [Abstract 171 (1921)] Pointed out 
it if ‘the ions be considered “as spheres of radius y and 
of solution should be given by the expression AE = (e2/2r)(1 — 4 
available Born concluded that the values Of the radii of the positive ions 
computed from the energies of solution were mostly smialler than those 
calculated by Bragg and Bragg from crystal structures for the effective 
omic. radii. For fourteen’ ions, However, the author finds that very 
agreement exists between the two series of values for the 
re, the energy of solution of the 
due to the effect'of the charge upon the The results a 
to lead definitely to the conclusions (1) that seer energy of combina 
ion as a charged particle upon the water as a dielectric, and (2) that 
e effective size of the ions in terms of the distance of approach of a 
water molecule corresponds very closely with the effective sizes calculated 
from crystal data. Approximate values for thé ‘entropies of ‘ions in 
us solution are given, 
mersion Refractometer. L. F. Hoyt and Alma Verwiebe. (Indyst. and 
Engin. Chem. 18._ pp. 581-582, June, 1926.)—The Zeiss’ immersion re- 
fractometer is. ¢mployed for measuring the refractive index of 
potash soap solutions made from a variety of saponified vegetable 
fractive indices against total solids of the diffefent aqueous potash soa 
is directly proportional to the refractive index of the oils.’ The 
is particularly adapted to the analysis, during manufacture, of feral 
determined with an accuracy’ of 0°05 %. Use is made 
rmula y = ax +k, where y is the observed refractive’ index, 
of the curye, and h is the refractive index of water. -J.N 


Of Diffusion Sotent. ‘Machin and’, 
. phys, Chem. 121. pp tine 10, 1926:)— 
esults are iven “of Measurements of the of 
and » in alcohol, benzene, acetonitrile and mixtures of these 
the pure solvents nor with the mixtures is’ 
oport and Constant of diffusion 
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theory in which ‘a ‘specific attraction is assumed between’ similar groups 
in sdlute and solvent.” It is shown that’ ‘nitrocellulose ‘and’ its ‘solvents 
contain both’ strongly and ‘weakly ‘polat groups.” Mixed liquids aré 
| solvents if they’ contain these two classes of groups ‘balaticed in ‘suitable 
proportions, and this conclusion” holds’ whether ‘the’ ifigrédietits” of ‘the 
mixture are solvents or not. The conclusions are further supported by 
measur ; suremen € nts made “with other solvent systems such as anilir s-aldohol- 

V. 

19 


explain’ the tle’ of: the solvent, account! must be taken not. only of, the 
viscosity but also of the influence exerted by. the’ chemical 
the solvent and by: its specific action with the solute, it Sl 


(J. Phys. Chem, pp,.721-737, une, 1926,)—I. 
of the optical, properties under the petrographic microscope it is four 


crystalline..changes, also a. reversible transf ormation. at 
At this temperature both forms are metastable, 

inversions... Extrapolation of Bridgman's values for the IT 

transformation, indicates the. 


atmospheric. pressure. 
LL, Reexamination by the same method of the system 


ves results agreeing with those of Permian 
Soc., J. 121. p, 2473, 1922) as tothe position of the liquidis cu 
and the. eutectic; but revealing also a series of solid solutions. Al} mixt 


mixed-crystal. phase. of isometric symmetry, Owing to the existetice Gf 
this, series, the phenomenon of eutectic does not occur until the Timits 


The isometric (I) —> tetragonal (11) 
the chloride, ..At 109°. the curve of unmixing of solid solutions 
countered, and along this curve the phenomena of mixing and uni 
of. solid solutions take place and canbe directly observed. . 

_ SLL, The: rising liquidus in_the.s ystem ammonium nitrate-anmimonium 
p- 2130, 1923),..to solid solution and not to the limiting position’ of the 
iy Breath Chem, 29, p. 506, 1925). ‘TAP. 


“2476. Stidies with‘ Midvobiilance: Part IV. 3x Hartung: 
(Chem. 'Soc,, J. pp. 1949-1354, “June, “1926.)—The ‘photocliemical’ de« 
; composition of silver iodide was studied by means of the microbalance. 
The maximum percentage loss of total iodine in’ thin films of silver iodide 
when suitably isolated was: 91:6 % in hydrogen, 885% in ‘nitrogen; 
and 94: The products of the photochentical decomposition 
are silver and iodine, and oxygen is not necessary for the change. Ex- 
tensive action was only found at low gas-pressures in ‘the presence of 
silver as an iodine absorbent. The rate’ of ‘iddination of silver and of 
previously isolated silver ‘iodide ‘was ‘studied, and close agreement was 
shown to exist between them for similar concentrations of iodine vapour. 
No evidence was forthcoming in support of the formation of silver sub- or 
poly-iodides as 4 Tesult of the decomposition. be 
Determination of the Curtens-Voltage Characteristic Siemen 


é 
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an ozOniser consisting of concentric. cylinders of other 
instilator, it is often desirable to cool one of both elcetrodes:.in order :to 
reduce thermal effects to a minimum, | Appropriate electrical connections 
then very necessary to the determination, of the true current flowing 


to the high applied voltage, ‘dnd iti’ the ther ‘by 
1993 (1926).) A ORS. R. 


Soc., J. pp. 1336-1344, June, 1926,)—The influence of addition of gases 


continuing to obey the law of mass action. In other Cases, a ‘smiall cOn- 
tration of the added substance stops ‘the reaction and ‘the accompany- 
mg phenomena of ionisation and ‘formation of dzone. ‘In “pure oxygen 
the reaction is imperceptible at atmospheric pressure, but if the pressure 
is lowered to a certain value the phosphorus surface suddenly’ lights ‘up 
and normal oxidation commences. This inhibition of the’ oxidation’ by 
oxidation itself finds a parallel in the action of stronger ‘poisons ‘such’ as 
ethylene, addition to air of such typical inhibitors réndering it easier . 
blow the glow from a phosphorus surface} ‘this action 
the temperature rises. Rayleigh’ tentative explanation ofthe mechani 
of such effect is discussed. 


Walker. (Chem. Soc., J. pp. 1370-1881, June; 1926.)—The precipitation 
of many heavy metals from solutions of ‘theit salts by ‘phosphorus was 
inyestigated. It appeared that the ‘most’ suitable ‘salts ‘for detailed 
investigation were those of silver and copper: “The results of the 
ments showed that itick of ‘phosphiorié ‘was’ placed in“ solution 
of the metallic salt, a reaction proceeds in two distinct stages. ' The first 
is the formation of a black phosphide on the surface ‘of the 
ané the solution is found to contain phosphorus acid, . After the. for- 
mation of.the phosphide the metal begins. to, be, deposited in ‘a bright 
crystalline state, and phosphorus is oxidised to phosphorus and phosphoric 
acids. Kour equivalents. of the metal were deposited for every atom of 
phosphorus oxidised. The formation of, phosphide is explained by the 
prior. formation..of phosphine by the action of phosphorus on water. 
Evidence. was obtained to show that only those metallic salt solutions 
of the -heayy. metals.which react with phosphine and form phosphides 
are able to react with phosphorus. The mechanism of the reaction was 
osphorous ions. 
bs 

2480. Affinity of Bromine ‘Atoms for Piccardl, 
Lincei, Atti, 3. pp. 566-568, May 2 described in a 
{Abstract 2223 (1026)} for the:determination of the affinity 

jodine ‘for electrons is ts complicated''jn the ey 
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circpit.in which an ozoniser is _ | to a source of high-tension 
alte: Hing current is repre ented tically. Two methods that 
such a8 Dyarogen, Cal DC sile> Dn the Siow Tummous 
oxidation of phosphorus is due only to dilution, the kinetics of the reaction 
V 
1S 


Part The ‘Mean: Life:iof Activity: in. Ellsaminated GAlorine, 

A. L, Marshall. Phys. Chem. 30. pp. 757-762, June,,.1926.)-—A 
detailed description is given of elaborate precautions taken to ensure 
purity of chlorine and generally improved technique in repeating the 
experiments of Bodenstein dnd Taylor on the mean life of reactivity in 
chlorine, No. reactivity, is detected when pure chlorine is 

passed. hydrogen 3 x,10--‘ sec, after intense illumination by a quartz 
mercury arc;,even when. special arrangements are made to moisten the 
chlorine; with pure water, before exposure. This result being directly 
contrary to a mathematical analysis based on the Nernst atomic mechanism, 
which. predicts a large reaction, the alternative possibilites ate suggested 
that either this mechanism is incorrect and it is necessary to assume a 
mechanism involving or the chlorine molecules, or the walls of the 
BCL 


2482. oH. Vv. Tartar’ and Z. 
(J. Chern. 30 June, 1926. )—Experit 
a 


coagulation. The acidity of mastic suspensoids is due principally ‘to 
organic c acid in true solution, and decreases with dilution. There is’no 
Geet liberation of H-ions or OH-ions during ‘coagulations® with’ KCI. 

or a given variety of mastic all suspensoids precipitate at about the 


varying the acidity of the precipitant, the curve relating pH to log Mika) 
for minimum coagulation concentrations is shown for one variety of 


varisties of mastic are not coincident, ‘but are nearly parallel Gib. 
3 2483::Origin of the EMF. of Photoelectric’ 
Fluorescent Elecirolyte: A. Grumbach. (Phil. Mag. 2. p. 313, July, 
VOL, XXIX,—-a.— 1926. 


CHEMICAL PHYSICS. AND ELECTRO-CHEMISTRY. 747 4 
the fact that the dissociation of bromine molecules may not. be complete k 
| in the flame,and that. hydrobromic acid may be formed from the hydrogen a 
of the flame. Calculation of the effect of these: phenomena is made. as 4 
far gs is possible, and the same experimental arrangements are used. 4 
The bromine is introduced into the flame as ethyl,bromide,, . From, three : 
determinations a value of 86,700 cals. is deduced which compares with A 
that calculated after Born, 87,000 cals. Why 
The. data show a reciprocal relation between ~H and log 1/(KC]). Mastic : 
suspensoids prepared from different varieties of gum mastic and differing 
widely in concentration and dispersity are found to possess different 
H-ion concentrations and to require different concentrations of KCl for 
the’ PH: range beyond 6-0 they all precipitate with nearly the satne KCl 
concentration. The minimum concentration of KCl for coagulation of 
a mastic suspensoid is dependent entirely upon the pH of the dispersion 
dispérsity. This curve is found to be a’straight line in the pH range 


the Becquerel-effect if an electrode is illuminated, but also in the e.m_f. 
by the illumination of the liquid mass which arises if the apparatus 


Polarisation” Capacity if Eloctroilet in 
| . Elektrochem. 32. pp. 305-311, June, 1926.) —-When the 
capacity C is regarded as a condenser charge, the C should be cotistant 
and independent of the frequency » of the charging current (Gordon), 
or change with the. frequency so that CV" = const. (M. Wien). ‘Which 
relation will be true will depend according to Warburg on the salt con- 
centration ; there is diffusion of the salt and fixation of it by the electrode, 
bject to surface-tension. F. Kriiger [Abstract 3138 (1904)) ‘modified 
condition on the Helmholtz-Nernst theory ‘by adding that, in the 
case C = constant, the mass of salt freely diffusing to the 
, mass electrically transported diminished by the 
salt bound in the charge reversal of ‘the doubile’ layer. The ‘aut 
elops in his dissertation Kriger’s 
ule, and describes experiments with mixed aqueous’ solutions of 
and ferri-prussiates. The ratio of the two Salts is either kept 
constant or varied in the determination of the influence of the frequency 
non C, . With increasing » (up to 150,000), C became constant and inde- 
y because the periods were too Short and surface irregularities 
more influence. The rule C = constant held for small total salt 


Rev. 27. pp. 755-763, une, polarisation of 


‘quencies P is nearly equal to 0-3, while at the ihigher frequencies .it 
approaches 0-6. .At the. same time, the phase angle of the capacity 
_ Shifts from about 20 to about 40 degrees. Voltage measurements made 


ondersof sungnitede for: elternating current.as-fos. dixect charge. 


When two harmonic alternating 
VoL. xxIx.—a.—1926. 


W. Rule from his measurements of this effect [see Abstract 1711 (1926)}. 
He explains the inflections in the curve corinecting e.m-f: and time for 
various concentrations. by considering the e.m4.: made up of: two’ parts 
varying in different ways with the time of illumination, and considers 
that the Becquerel-effect, produced in solutions of high fluorescein con- 
| V. 
19 
concentration; with more concentra mixtures e m was 
found, to apply. The electrode was, the less polarisable the more the 
rate ferro/ferri salt approached unit value. H, B. 
phuric acid has been studied from 200 to 200,000 cycles per second. An 
alternating-current bridge was used to make the measurements in the 
audible range and a bridge with heterodyne detector for the higher fre- 
quencies. If the relation connecting capacity and frequency is put in ; 
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simultaneously impressed on a tell; the polarisation capacity measute by 
| ‘means of either one is independent of the presence of the other. AUTHOR. 


2486. Significance of the Physico-Chemical Analysis of Colloids from 
| the Stamdpoint of the Theory of Electrolytes, W. Pauli and KE! Valké. 
(Zeits, .phys. Chem; 121. pp. 161-179, Jane 10, 
of the capacity for reaction of the ionogenic molecules of various colloidal 


regards current transport and the emf. of concentration cells ‘cannot, 


2487. Activity ‘Goefficients of Hydrochloric Solw- 
- tions. .W. W. Lucasse. (Zeits. phys. Chem. 121. pp. 254-266, June 10, 
_ 1926.)--Measurements of e.m.f. are made with the chain H,/HCl/AgCi/Ag 
with concentrations of acid varying from 0-001 to 4N and with water 
and water-glycerine mixtures as solvents. Data from measurements by 
other workers with ethyl and methy] alcohol and mixtures of these alcohols 
with water are also utilised. 


centration in unit weight of the solvent, and c its molecular concentration 
in unit ‘Volume of solution? My, is the mean molecular weight of the 


(1-371 x 10-8), N the Avogadro number (6:06.x 107%), T the absolute 
| temperature, and Dg, the dielectric constant of the solvent. The constant 
a. is determined by the mean diameter of the ions, and £ by, the dielectric 
constant of the solution. The values of the activity coefficients thus 
calculated are with those determined by om. 


sit 


and m,. A satisfactory agreement is found between calculated 
{Bee Abstract. 1168. (1926).} JN. P. 


2488, Potential of Fluorine, Elektrochem,. 32. 
274-276, June, 1926.)-—The determination of the potential of fluorine 
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| substances. by the method of conductometric precipitation and’ titration 
| gives results in accord with those obtained by experiments on substitution 
E. by flocculation and indicates that all ionogenic molecules are in a condition 
| 
| 
| 
| 
| 
| 
| 


‘760 


Richter [see Abstract 205 (1926)] was criticised by O. Ruff and W. Bus¢h. 
In the present communication these criticisms are Teplied to and discusséd. 
F. J. B. 


(Rey. Soc., Proc: 111: pp. 182-189, ‘May, 1926.)4The variations of 
transfer resistance due to condition of electrode surfaces and changes of 
current density with copper, silver, gold, nickel and platinum {see Abstract 
1776 (1925)) show that such resistance is almost independent ‘of the 
chemical nature of the electrode, but is high with polished surfaces and 
low current densities and low for rough surfaces with high current densities. 
When the current density becomes very high, transfer resistance is 


low and almost independent of the nature and condition of the e 
surface, but is greatly affected by changes in the concentration of the 
electrolyte. Transfer resistance is composed of two parts: (1) the 


resistance of a film of gas over the electrode surface, and (2) the resistance 
of a layer of partially exhausted electrolyte surrounding the electrode. 
The fall of transfer resistance at high current densities is due to increase 
in the conductivity of the gas film under the influence of a high potential 

2490. Evidence for a Film Theoey of Hydrogen Qverpotesitial from Suifaté- 
tension Measurements. A. L. McAulay and F. P. Bowden. (Roy. 
Soc., Proc. 111. pp. 190-200, May 1, 1926.)—Simultaneous measurements 
of the single electrode potential at'a mercury kathode and of the changes 
in surface-tension of the mercury when various currents flow through 
different electrolytes show that a film of high surface-tension must be 
formed over the mercury before hydrogen can be liberated at the kathode. 
In a pure acid electrolyte the passage of extremely small quantities of 
electricity produce this film, which remains intact when the circuit passing 
the curtent is broken. The addition to the acid of small quantities of 
ions of metals more noble than copper destroys the film completely and 
instantly, whereas that of ions of metals less noble than copper leaves 
the film intact ; the effect of copper is intermediate to these two effects. 
Thus it seems that the film, when fully formed, has a definite place in 
the ‘electrochemical series. The production of an ovérpotential at the 
‘kathode requires the initial establishment of the film. Conditions that 
will not produce overpotential when a film has not been formed 
over the kathode do produce an overpotential when a film has been 
previotisly formed. The film may be built up slowly by the passage of 
extremély small currents: Until a certain stage is reached the single 
electrode potential measured above the reversible potential of mercury 
is proportional to the surface-tension of the film. Further addition to 
the film increases the single electrode potential, but leaves the surface- 

A! L. McAulay and F. P. Bowden. 
(Phil. Mag. 1. pp. 1282-1285, June, 1926.)—Overvoltage at a mercury 
kathode with a mixed electrolyte ‘containing acid' and metallic salt is 
found to be independent of the total current flowifig [see preceding 
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current, carried by the hydrogen ions. is the same: in each ease," Wherl 
overvoltage jis established, both metal and hydrogen are deposited 
high potential characteristic of, hydrogen, no. matter whiat the value’ of 
the reversible potential of the metal.’ Four different theories whicly have 
been advanced to explain overpotential are discussed in the light of these 
and other results. The evidence is strongly against thetheory 
to. which. overpotential is the result of an: ohmic resistance, ‘and 
against that which supposes it to be due to a high concentration produced 
by the slowness of a stage in the transformation of hydrogen ‘tons ‘into 
gaseous, . It is suggested that a combination of the theory of | 
an active film of hydrogen or hydride, ithe high ‘free energy of! which 
provides part of the overpotential, with the view that a further’ over- 
the known facts. vim of OF 
2492. Electrode Capacity and Resistance of Rischrovtes B, i, 
. Soc’, Traris. ‘22. pp. 191-1827" Dise?, 132-133; ‘May. 6.) — 
The variation of. polaristition ‘Capacities and resistances with frequen 
was determined ‘for number of électrolytes for a wide tange’ df fré- 
omnes The law of variation suggestéd by Haworth dnd a law sirhilar 
‘that suggested by Warburg have ‘beén shown to hold’ only through a 
snl cang of frequency. A law is given ‘which ‘holds fot the variation 
capacity throughout ‘thé range investigated. The ‘hypo- 
thesis o déuable leaky capacities at the electrodes was put forward Ne 
The “hypothesis was shown to be sa 
layer and to the concentration changes brought about by rhea 
ena, The thickness of the double layer calculated from the, value 
he cohen wih | capacity’ was shown to be of the carrect order. and to 
cofidistent with the obtained by other methods, 
of, the Electrolytic F ormation of Persulphate. 
(Zeits. Elektrochem, 32. pp. 267-269, June, 1926.)-—The 
ion factors which affect the formation of, ammonium, persulphate 
e examined experimentally, It was found that the current yield 
aid depend ‘the current density, which was varied in. the,experi- 
ments from to 2 amps. per sq. cm. up to, 16 amps, per,sq..cm, 
current yield was found to be independent of the temperature within 
the range of 10° to 30°C., so long as the solution was maintained saturated 
with sulphate. The current yield for, the idsiinpedey range of 10° si 


30° C: ‘cad’ be calculated’ from the’ 100 %, 80 
rea 
long as saturated solntions of mulphate are maintained 


Hedges. (Chem. :Soc., J. pp. 1583-1546, June, 1926.)—Periodic changes 
in current strength and in the p.d. between the electrodes are observed 
in the- anodic) dissolution of copper in solutions of hydrochloric acid, 
ammonium chloride, sodium chloride; cupric chloride, and potassium 


- 
4 
4 
f ti ‘the-anode occ Detailed 4 
every Gase periodic film formation over urs. : 
~ ~ 


measurements with copper in hydrochloric‘acid show that the phenortienon 
takes place: between certain limiting values: of current density,’ and ‘the 
critical ourrent density required to: produce the periods is a lineat fiction 
of the concentratibn: of the electrolyte. “The frequency’ of the péridds 
inereases-with-rising temperature and’ contentration, and décréases with 
rising: current-density. . The periods are not affected by catalyti¢ poisons. 
At the critical current density an oxidic film forms over the metal. This 
film. unstable and changes to 4 stable state of relatively low resistance, 
the change: being indicated by the change in°dolour aridsurface of ‘the 
film... This: is immediately followed’ by reaction ‘with thé chiériné ions, 
which have been accumulating through diffusion, to form’ cuprous chloride. 
The film is shiownto bestable above a certain value of the current density’; 
its metastability: between this value and the critical current density’ is 
believed to be the cause of the periodicity. This case’ appears” to ‘be 
Cer Le 

of Gelatine on the Potential of Deposition of Zime,- 
(Zeits. Elektrochem. 32, pp. 289-294,'. June, 1926.)—Experi- 
ments were on the effects of different amounts of gelatine on the 
zinc from solutions. of zinc sulphate. The results showed 
that, the observation of Isgarischew and. Titow of the maximum of;polari- 
sation on a zinc electrode in a zine sulphate’solution, was with, a gelatine 
tent, of 0-025.% could not be reproduced.;, A maximum. was. found 
a at 0-005 %. ‘The results do not definitely decide’ as to’ the existence 
f. zinc-gelatine complexes. The. polarisation, is materially altered by 


opin of Mela Ut, Electrochemical and X-Ray 
born. (Zeits. Elektrochem. 32. pp. 295-305, June, 1926. From 
= English.)—Deposits of lead from acetate, nitrate, perchlorate, boro- 
fluoride and silicofluoride solutions.in presence or absence of sa 
and of gélatine have been investigated from the standpoint of the ten 
and ‘of ‘the crystalline ‘structure indicated by K-tay analysis [see Ab- 
stracts' 906,907 (1926)). “From the practical point of view the d 
obtainéd from perchlorate solution in presence of excess of acid and of 
gélatine’ is the best,’ the kathodic polarisation being a maximum and 
the grait’ size ‘a minimum, while growths’ gré lacking’ au! the 
orientation of the crystalline grain for an most 
favourable. These results support present-day views on the influences 
of the different variables on the structure of electrolytic metal deposits, 
with the exception that with lead the fibrous structure is favoured by 
increasing current density, although; as! ‘with iron, nickel, ete:, the size 
of the grain diminishes. The grains increase in size as the thickness of 
the deposit increases, and the fibrous ‘structure is less marked in “the 
outer layers, Experiments with iron’ and platinum kathodes, with and 
without a coating of wax, indicate that the influence of ‘the ground metal 
is simiJar{to. that observed with deposits of nickel on aluminium and 
platinum. With Jead, resistance to kathodic crystal formation is‘small: 
As regards gelatine, its influence consists in ‘a diminution of the. crystal 
growth. and'in a: prevention of the'regular distribution of the metal over 
the whole front-of the electrode: min 
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